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PREFACE. 



Tm flittering nmiiner in wrbieh the Pwipectui of the pHMont volume 
hMbeeDieeeife^aiidtiheeoiideneBiianaf His IfAJsnr, wIio hw been 
gmcMNuljr ple«ed to hnieai it mth Ui mgwt pBtnmageb an ciicuni- 
■tanoes nUeb demand my moet gntefUl at^nofriedgmeits, and are the 
mora gratifying to my feelings aa ^my were wholly unexpected. 

It ia» lu>wever, with mudi diffidence that I appear before the public 
in Hie e ha nctew of an antiit and n aolbai^ eonaowna aa I a«i tbat my 
hnmlila taknla can oflhr but km pntamioiia to ita fimiur, et indulgenoe. 

Having at an early period in life, imbibed a predilection for the study 
of naftmal history, and subsequently been educated in a profession inti> 
aatdy connected with that science, ujwn fixing my residence at Lewes, 
I resolved to devote my leisure moments to the investigation of the 
"Organic remains of a former world;" a study replete with interest and 
instruction. 

The iamSk of Snseez had not then cuited attention, and this oon- 
aidentinn indnoed me to adeek tliem fiirlJia aaora immediate objaeta of 
eaaminatkm; ainoe in a diabriefe pratioady aneqdkwed liy Ae gaologb^ 
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there was reason to )iope, that some interesting and usefiil information 
might be obtained:— how Stt that caqpectation has been raaliied, it is for 
the reader to determine. 

In the pnMecutiMi of thcw leMardies, the physietl atmctore of the 
coontiy no c xmnoiily onne mder ooniideratioiD, and the enquiry awumed 
a new and mora important diamoier. The extnneous fiMob weie no 
longer ngaided merely u sulgeotB of natural hiatoxy, but as memamk of 
lerahitionB whkh hare swept ovm the fiwe of the earth, in ages ante- 
cedent to all hnman lecovd and tradi t ion. 

The following pages eonUun the result of my labours. They have 
been oompoaed under cneumatances particularly unfimnuaUe to literary 
pursuits; and such aa tluae only can duly appreciate^ who are awaie of 
Ae nnmeioaa and amdoiia dntiei^ i^ikli a eoimtiy practitioner la called 
upon to perfimn. Few indeed have been tlie momenta dedicated to thia 
work, that have not been anatohed ftom the hoars of nptm, after active 
and laborioua exerticD dining the di^. 

Anotlirr fdrniidablt' ol)stacle has .-iriscn from local situation, which has 
prevented access to a comprehensive library, and thus deprived me of the 
important aid to be derired from an unlimited reference to the works of 
othera. 

If I allude to these circumatanoes, it is not from the unmanly wish of 
slirinking fiom candid and honoomUe criticism: but neither prudence 
nor policy require me to suppress any thing that can be offiercd in 
extenuation of the imperfections of this volume. 
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PREFACE. ix 

As tbe'engmviiigB aw tlw fini petfiMniaiMes of* lady but littleakilled 
in the art, I am most anxious to claim for them every indulgence. I am 

well aware that the partiality of a husband may render me insensible to 
their dcfwts ; but altliouph they may be destitute of that neatness and 
uniformity, which distinpiiish the works of the professed artist, they 
will not, I truBt, be found deficient in the more essential requisite of 
correctness. 

It was originally intended to have restricted these leseaidies to the 
Sottth-esstem dmsion of Sunezs but they have insensibly eitended over 
a wider fidd* and now, in a great measureb comprehend the geologieal 

|dianomena of the whole county. That the sketch is incomplete, I most 
readily acknowledge ; nor am I desirous that it should be considered in 
any other lip;)it tlian as a cdlectioD of &cts illustxative of the physical 
structure of the district. 

The Esny on the Mosaic account of the Creation was eonunonicated 
to me by adeigyman of the eataMiahed diurch, soon after theannownce- 
ment of the present wmrk fiv pnhlic a liop. The vast importance of the 
subject, and the ability and temper with iHiidi it is dis c qss c d, render any 

apolog)' for its insertion unneccssiirj-. I will not, however, conceal the 
in'atification it affords me, that the excellent author has chosen these 
humble pages as the metlium of its appearance l)efore the public : since 
the arguments be lias adducwl must effectually silence the idle clamours 
that ha\ e been raiseil against geological speculations, from their supposed 
tendency tu scepticism. 

I now arrive at the most grstiQnqg pert of ny hdiouis; that of 
returning my warmest thanks tut the kind and able aatstanoe which my 

b 
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scientific friends and correspondents have so liberally aflbrUed me : but 
there arc others to M'hotn a deeper debt of gratitude is ihie ; who liave 
taken a lively interest in the success and reputation of tlie author, and 
have patronized hin undertaking with a seal and liberality far exceeding 
his most sanguine ezpeetatkiM*. To these eueUent and moA vahied 
Aiendsb I am'indeed under infinite obligatiomi; and whatever may be the 
firte of this Tolnme^ the oonsdousDcas that it has procured me the ao- 
quaintanoe and esteem of «iiancten as eminent in scienoi^ as they are 
estimable in piivale lifi^ wiU mora than compensate for any pains and 
anxiety it mi^ have occaaioDed. 

GMtk PIm^ Leirai, 
liny Ut, l&BL 

* Aaong tliMe, Mn. Dumnt, and WiBui Bddod^ Ei^ of tUUag HooM^ iiMr 
LewM, owrit nay mimoM uiamMgamtt. 
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K n RATA. 

The ditUnce of the author from the preu, and the huty inaiiner in which he ha< been 
eompelldl toinapeet die praoA, haveooeadaaed iBiaiakea,«hidi aiioMdiilibenlem of 

tlio text wuuld have prevt-ntrJ. I'rrota that arc nn rrlv typogtaphical aw too o l w k w a to re- 
quirc notice ; tlicMC which aiii-ct the ■cnaa are here Hiibjoined. 



Vage 


IS. 


line fS, 


for 


-Jtm," read Arun. 

" Bndalrij" read BeiUy. 

" vest" read coast. 






— 1ft 






S3. 


— 18, 






87, 


7. 




" intulalfd," read insinuattd. 




30, 


8, 




" these," read there. 




38, 


— sfl). 




" /A/y," read Ike strata. 




«2. 


— If!, 




" ttucula pectinat," n ail ttucula peclinatm. 




101, 


5, 




" the marl," read since the marL 




106, 


26. 




" spinous obtuse," read oitvtt ^HUtU. 
" elotel," read closely. 




108. 


— - 8, 






112, 


11. 




" have," read has. 




Ml, 
164, 


31. 




" Brijiigniarii^ rvuA Huperi. 









" >jMinou.i lorjms," road spoi^lU,-—CPrfV 




172. 


9, 




" a state," read the state. 




174, 
17| 


18, 




" bt cn dosed," read be enclosed. 




15, 




" et d'eponge." read <''jf**<8''^. 






— 




In the Wood cut, p. 


176, the 


len 


im of nAmee A. «. an mbplaeed: die 



-ahmdd 

[ In the place of the ktter. 



V -tlam ttfa VJat w» w aaw hlrf t» tlw |ww, dw poMte hum twa fcwawdiriik id H i y ai wA MgUy 
; mrfc aa SMMIlin and Ml ChHteii^. It M . M. Dirnq^ 

I Ite Smm Aalk { art It It UgUy grMilTing t» M la M.«feat dM aiMMa ar dMM 
» 1 iHiw ataMiA la ilM Ml»ata« lagn. Oa dw i^adM wUch 1 have 
■1.) M. DMami aftn ^ Mlaal^ MMrtas-J" La aHlM< aaqad I 




da k MiaM, qai ftiit tfaHlwii tpt^r^aaaifc n 
AM.p.Isr. neCMd d(«tt«(a«(dMmieaM^ (M^nr«) 
tiadi,aiMByB«ari]fidi«tJ>HlieyBBaOiyiH»(Ow<'./W»p>M*). TkedcfUMHN JfiMlcBtrM 
■mil (CM. /h» ^ UOb) ii, I Mieit, fln Aho, M at I kBMMm diwtaw dw U 

lUla. 
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PRELIiMlNARY £SSAY. 



ON TFIE CORRESPOXDEXCE BETWEEN THE MOSAIC \CCOVST OF THE 
CREATION, AND THE UJf^LOGlCAL STRUCTURE OF THE EARTH. 

(nr A unm to thb aothob.) 

Dkab Sik, 

Somnt FRiMMOPHT, and mwlBd idigion, are ntunJljoaniiaeled irith 
eadi other. Howeier iriddytfaqrnngrdiibrai to tlie muiiierinwfa^ 
tliejr tewmOj proceed, they arc both professedly tending towards one 
common object, — the eHtablishincnt of truth. Philosophy sets out in its 
pursuit of this object, irom the lowest point, — lieligion from the highest : the 
fisnnerb^ins with the larteflbct, the latter oommeiioeH with the first cause. 
Hence the mutual adrantagcs to be derived from alliance are olmouB ; 
for where lK)th parties are fourul to arrive from various tlirertions, at the 
same conclusions, eodi will acquire an increased degree of ooniidenoe, a* 
to their attainment of the grand object whidi both had in vieir. 

With ihew ideas leqieetiim; the genend oonnenm whidi oof^ to 
nibost l)etween philosophy and religion, you will perhaps excuse my 
taking the hberty of sending you a few observations, relative to their 
particular connexion, with respect to that department, on which you 
have poUkdy annomioed your intentian of entering. 

Geology and religion are inevitably brought into contact, on the great 
point of the deation of the wod^ and it ^pean to me higUy deriiiMb 



2 



PRELIMINARY ESSAY. 



to ascertain, whether each, when rightly undontood, does not dedare the 

8an)e thing on this interesting subject. 

Now I am aware that some of the commonly received opinions 
impeetiqg the Moaaie acoount of ibe cwatioa, are entivdy at vaxianoe 
with the infeiences reasonably deiluccd from the researches of Geology. 

But common opinions are often far removed from truth, and it might 
be particularly expected, that they would be erroneous in such a case as 
the present The ondinBiy Qnutkn, rarely looks to the BSble witli a 
philMophic eye; even where i3k» opportoni^ and power of dose eu- 
mination exist, it is seldom that men inquire farther than into the 
authoritative evidence in favour nf reveliition : and finding that evidence 
sufficient to tiaLuUy tlieir uuudi>, they at oiux receive the Bible as the 
Wad of God. 

The aame conviction which leads them to this implicit faith in the 
Bible. a<5 containing a revelation of divine tnith, leads them also to look 
to it without tlie stnalleiit reference to the deductions of science. It is 
viewed limply as the great repository of religioue hntrodion { and even 
the historical parti» are noely eonaklered in any oAer light, than as tiie 
vehicles of improvement under the form of example. Hence it happens, 
that wc are particularly liable to error, with rcsiK'ct to those parts wliich 
inddentaily touch u|)on sdentifik: points. Even the best informed and 
most serious CSiristiany never hacvinif been aocustomed to comider theni 
seientiiically, is in great danger of giving way to Tfl^pr pn|ildioeflb end 
thus of falling into the ni<^t palpable mistakes. 

Our consideration of the Mosaic account of the creation, will present 
us with mofe than one inatanoe of this desciription. 

It will probaUy occur to most leadeiB that they can reooUect the time 
when they presumetl that every night and day mentioned in the first 
chapter of (jJenesi.s must In- strictly confintxl to the tenu of twenty-four 
hours ; though there can be no doubt but tliat Moses never intended any 
sudi fhing. Critics moreover infem nSi that lus wmds oo^it never to 
have been so translated as to lead us into the sospidon, that he intended 
to Bake any declsntion to this effiwt 
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We are told that the word which is tramlated day, does in fact, signify 
an indefinite period of time ; but common sense ought to have led us to 
the sanic conclusion, in regard to the three first days. For how could 
Mows intend to liimt tiie dmation of the day to its prasent length, 
before, according to his own ihewii^ the sun had hegnn to divide Ae 
day from the iii<jht. 

But there arc other prevailing errors with respect to the Mosaic 
account, of much greater oonaequeDce as touching the discoveries of 
Geology. 

Moses is generally understood to give a partiadut description of the 
Creation of the World out of nothing ; and he is suppose<l to fix tlie 
date of tliiii creation, to a period, cither immediately previous to, or 
actually contemporary with the thiee flisfc days aftennnds mentioned. 

But surely these suppositions aie wiiolly gntnitona. All that Moses 
says of the creation of gross matter is, 1st-, that it was crcate<l by frotl ; 
Sdly, tliat tliis creation took pUux; in the beginning. Nothing can be 
more summary than the fint of these dedaiati<Hia^ nothing can be more 
indeAnite than the second. 

FilS^ as to the manner in which the mass of the earth came into 
existence, we are left wholly in the dark ; Most^s simply declares it to be 
a creation; and he claims the glory of its creation for the one true God. 

Seoondly, as to the period nhan tUs insm wnii msdf ^ he only says that 
it ifas in * die beginning,'' a period this, wiiidi mig^t have been a millira 
years before, just as well as on, or itnmediately previous to, the three first 
days. Hut that it could not have been on these days, appears to me plain 
from Moses' own wonhi in the second verse ; And the earth tea* without 
fonOf and void, and darkness was upon the &oe of the deqft, and the spirit 
of Ckid moved upon the face of the waten.'* Moses here describes an 
intormcfliato state of our planet, l)etween the creation in the beginning, 
and that of tiie six days ; and it is especially remarkable, that he speaks 
of the earA and water, as being actndly in existenee dunqg tiiis inter- 
BMdhrtie 8tat»--<*l%e earth ««•''— ^ the deqi** of "watem'* also tse^ 

Tliefttoe of these remarks is mudi increased, jlrsi; by the negttive 

bS 
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circumstance, that Moses afterwards passps on to the creation of Iv^ht, 
atmosphere, &c. without the most distant allusion to any other creation 
«f eortft and VMOer*. 

Secondltf, by the positiTe drcamstanoe, that in verses 6, 7, and 9, he 
evidently sjx aks offtmd and ti'atcr again, as already existing, and probably 
existing uiudi in their present state ; except only, that the water covered 
the earth, and the continents of the earth which lay buried beneath the 
w^,h»imitihmfiietmt«afaAiMtaimi^ Tile ttarAtaumAout firm.** 

On these grounds,Ini^pM(liq^l)e«]lowiBdtoiiiliar,ilMttlieooni]i^ 
opuiions above stated are erroneous. 

Tliese opinions being removed, it appears to me tint the Mosaic 
aoomint of the craatioii, tallies with the infefenoea dedudUe fiom the 
discoveries of Geology, in the mmt remarkable and satisfiictoiy manner. 

First, it carries back the original creation of tlie solid mass of the 
earth, to an indefinitely distant period, beyond the tirst date given in 
Teme5. 

Geology inftm the immenae antiqait|r of the earth, fimmAenomeroiia 

atiatK of which it appears to be composed, lying one above the othei^ 
and many, if not all of them, beacing Strang mark« of their having been 
gradually formed. 

fldly. The Moaaic aooonnt agniiiea that this planet waa anbject to 
great and violent revolutions, of which it gives oneremaikable instance, in 
the chaotic Htate, which imme<Hately preceded the present creationf. 

Geology infers the same thing, from the forced positions of the 
strata, and from the variona materialB of which they aze oomposed. 

* He deacribM Ood u uyiiiK, ** Let the light be, &&" but he iwTer repreaenlt him m 
aayinc, " Let the earth or the mterM," which most undoubtedly he would have done, if he liitd 
intended to give us the nune particular account of the CBMliMi of (faa groat matter of the 
planet, aa he liaa done of what inay be called the fomituiewUiwliieii it bat praaent provided. 

t W* 11^ MMMidar Nodi's ddi^ w dM aacoiid iutanoe of the tame nature, ihoudbk 
wHCUiiediD a leas extant. It bMaiMladihk diet St Peter, apealdqg of thia event, deam^ 
itaeaperiBhtngof the world. Of anjr edier MvolaliiHi it did not cone within the deiimi of 
M oae a to speak, aa the gre«t purpoee of ids aoooimt «w to fiinlA mu widi a hiatorjp of lila 
own no*. 

The New Tettaaint however, supplies « ioiliiue of ■ iiri nmMkm. See the 
fiiOowiug MrtCi 
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Sdly. Afoses, so far as he goes, countenances the opinion that the 
eartli's cruist was ibnutxl from tvahr, since he representji the whole earth 
a* eovered ufitk Watmr, and the ^'Spirit of God moving," or broodiim^ 
"upon the waten." 

The fk-ologist concludes, tliai even the granite wliich forma the peaks 
of Uie highest mountauu, has been deposited firom water, sinoe it is full 
of Kgular oystallizationa*. 

The aeoondaiy atiataaie deddedly'tnead to a ainular origiii. 

4thly. While the Mosaic account leaves abundant room tof the 
presumption, that the earth may have been inhabited, at one or more 
than one period, previously to the present order of things, it clearly 
ahem that whatever heings may have eriated^they viere either wfadly, or 
partly difeent, from those by which the earth is now tenanted. 

Moses declares that at the chaotic pericMl, flic earth was "void," that 
is, according to Patrick, " having no beasts, or trees, or herbS) or any thing 
dae wherewith we now behold it adorned.'* 

Geology appean to establish the ftet, that there must have been an 
order, or orders of created beings in existence, previously to the present; 
and it nhews, that this order, or these oideny must have been principally 
dilierent from that now on tlie earth f . 

• This remark inferred, frnm hIuiI Cumit says in the 7th chnpit-r nf hi-. Mssay on 
tlio Thi'ory «f the Karth, but I am aware th.il It is open to objection: the cr\ st.^lli/.atioll^ 
.illiiil<'<l til, might have taken place, afb?r a ntate uf igneous fusion. I cannot help nnticirig 
lien-, iliat while Moset lead* tu to iiifer, that the great agent in the earth's but grand revu- 
lutioii. ^vu> 1,-tiier, the Nev Tcslumk tela na, uat the gmS agtat ia (ht svth'a mat 

revolution, will bc^ri-. 

%\ hcl her "»■((<< V, or flir, hail been instruim ut.il in operating anv former re volutions, i( wa- 
not the object of the Writers of the Old, or New Teslament, to intorm us. 'I'lie observations 
of the Geologist would lead us to suppose, that each mi);ht liavc been in nction, at diH'nrent 
IK'riods: and the Bible aupporUi thi» aupiKMitiuii, — but, let it lie enpecially observeil, that it in 
not commiitctl \i> iIk- support of il^ iDjp Bidier dw M i«gnds tm MMb'a Im^ nnditi now 

Hpproaehin){ rmolutiona. 

f Those fossil animals which are satisfactorily identified with the present species, and 
which are foiuid in situation!) where it is impoasible to account fur their appearance, frum the 
action of anv of those existing causes, which arc now openlklg in the pndaetMHI «f atnta, 
ma) generally be carried back Co the time uf the deluge. 

The solitary instance of Men in a fosnil state, which i« preaerved in tlie British Museum, 
was obtained from a very recent fomtation on the island of Antigtia : (see page 1254 of Jaaie- 
•omV Cnvier, whoe h it qncatisiiMil whether tlie mm wee not • CarM.) Cener decidedly 
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5thl^'. Qn the presumption that tbe earUt wah iulmbited previuiuslj 
to Ihie diaotic period tbe M onle aooouBl leads w deddodly to coodude 
tluit the whole fimner order of creation had perished, throu^ want 
of the due support fimn Upht and atmosphere. In declaring that the 
present light and atmoqihere were not called into existence till the first 
and second day% Moses leads ns BBeessnily to infei^ that during tlie 
period immediatdy pssvioiis to these dsya^ then hsd been no U(^t and 
atmosphere. 

Now it will be very difficult for the Gw)logist to give any explanation 
of certain common phenomena in lus province, without haying recourse 
to sooK inferanoe^ snnilar to that just derived from the aeooirat of 

The immense oecumiUations of fossil animals, can hardly be attributed 
toany thiiif; less, than tlie absolute destruction of i/7(f(/i- orders of creation. 
The state albu in whidi these animals are continually found seems to 
require, that they should have perished m soma sudi manner as that 
wbich I have just infencd ftom the Mosaic aoootmt In numenma in. 
stances^ the organs of life appear to have been in tlie most perfect con- 
dition to the last And yet they seem to have died witliout violence, in 
the most i^uiet maimer, as it were by suspension of animation. This 
observation b the mote remarkably as a great proportion of ibeae animals 
axe aquatic, and appear to have perished thus quietly in the midst of thdr 
own dement "I*. 

»s!vrrts thai im i'(i>sil Ixmos of uiiiii li;i\e been found, which can be attributed to a duu- prior to 
the ri-viiliitiiiii which prccrilrd tlir ili'lii'jr. 'I'hr fiillowing obnervntion of the mmi- milhor ia 
Wdi'^liv (nir ]i.irtii:n|;ir ii ilm', »itli rid ri vlc hi «iriS hn» been aiUaiiifii in thi^ iioti-. "The 
horn s of vjHi ii s whu h .ire appiiri iitly the ^.llm' with those whitli .still exist alivr, arc never 
fouriil i xct pt ill the very latest alluvial depositions, or tho*e which urc either formed on the 
^l(ll•-s iif ri\ers, or on the bottom.* of ancient lakes and marsheR now dried up, or in the »ul>- 
.■itance of betls of peat, or in the fissures, and caverns of certain rocks, or at mnall depths below 
tbe present nurface, in places where they may have been oTcrwhchned by debna, or even 
buried by man." 

* I find that Cuvier (chap. 0.) endcafoiin to acooont for tfie extennve dcaln^^ 
toundflr thi* bead, by preaamwlfast tiw ■ i i i iiwi l s m tk k ti fa vmm m mm jimpMn to 
varloiu Mid disagreeing flouliL ■hriaonlMolttfw oa taqfoa m to nsA wSsr Ipi a j l ii K i ion , 
and fteah iralar aaimak vioe thw. Sonljr Ait dicory i* liable lo Maedo a, pntiadaifr 
wliaeitfo<b«n*|]iatieTCiddirtiiieta«teibiniitioaa,aIl cqtuUlyl^ aariMaabMl 
Bemaina, auecoad Moh odwvw 

t Any iiMndii to ^lla^^ di^^ <bo ddiifi^ipMclMWii^^ > hm of atnih 
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A circumstance which is easily explained on the supposition, that they 
died in oomsequeiice of lodng the aupport <€ tlie atouMpbere in nUeh 
tlMy had livvd. 

fithly. iriMiminit ftmcr prantmption^ that the earth was in. 
habited previously to the chaotic period, and adding the further inference, 
that the whole of that former order of creation had been dcstroved 
at that jieriod, we are plainly taught, that all the remains of that order, 
frar^dnring Aeaaae period, subjected to the vbimnm opentiona of the 
hnmenae body of water, with which the cnlii eoTered. 

This again, is exactly what Gcolog>' seem* to leqiiin^ fiom the various 
itates in which fossil remains are found. 

Though some, from having probably been protected by inequalities in 
the earth's nufaee, or ftom other unknown catuea, are firand in almost 
the exact state in which they were at the moment of death ; others have 
evidently lieen mihjecte<l to the greatest violence. The hardest animal 
aubstances have been, as it were, ground to the smallest pieces, by the 
Mtiaii ef Ihe waten; and then, by the suheeqnant stagnation of the 
waters, they have been auAred to settle into a mm ci oompact rock 
Perhaps also, the confusion as to climate which is observable in the tomSL 
creation, may Ix' itttributahle to the force of the chaotic wattTs*. 

Let un now turn uur attention to a few points, iu the account 
which Meaea gnta, of the praaent order of tUngi. 

animab, to which (uch • oitBatrophe wtxild be but partially, and accidentally prejiidicia]. Of 
Noah's delude we may obwrre, that the water subsided gradually, iillowing time fur most of 
the water animala to eacapt*, and leaving the orders of testacca to bo Almost the only suH'tTcrs. 
Probably the aquatic remains of this event, whicli may be fuuild in various part« of (lie world, 
will, on inspection, prove to Ix- chiefly of this description. I auinot jdlow tli< pri'M nt 0|)iMir1iiiiity 
to pass, without noticing, that the deluge (however inconsidenible it may havi> Im n in Us l iK i ts, 
when compiired with chaos, or (he end of the world, i is a most important nunt « ith rcfi rencc 
to our [ircscnt subject, as it .iliunU ;in iiisliinrr of a rcvi luti'in '■ siii f,'i-ncris ;" a revolution, in 
which a uitrtiaJ destruction of the organized creation D)u^l b;tM- tjikcn place; and it is well 
worthy of remark, that this partial destruction nuist have afl't i ted in a more especial degree 
that ipccics of animala, whose remains are found in such prejKjiiderating ipiantitieg in the 
hawels of the earth. 

Cuvicr at the conclusion of liis e«aay, remArlui, that it has aot yet been explained wliy 
tkeOt should be foimd almost every wIhi% vkds liAan eoaAnsd to aftw placeh 
* Vide page li, and note. 
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The works of the two first days do not come within the hmits of 
geological inquiry ; yet I cannot help noticing, tliat tlioug^ Moeea speaks 
of an orin^nal eraation at lif^t md atmoiplier^ he does notfiHrbid Uie 
presumption, that the earth had etijoyed light, and atDKMpheie^ preTknnly 
to tht' chaotic j>erio(l. 

In the second days work, moreover, an operation is described, which 
11 ttaetly mdi, a« geology seems to require, for iha oiijpiialdepoBitioii of 
strata. It is to be presumed, that the body of water with which the 
globe M'as coviTcd, hfld a quantity of earth in suspension and solution. 

Now during the second day, or |)criod of time, when a Jinnawcnt was 
made, we are told that the viaters were divided^ and a great body qf them 
twu elevated in thefDrm of vapour. 

The natural coriHetjuenre uf this operation, would be the deposition 
of a vast botly of earth ; I Siiy, such would have been the natural con- 
sequences of this operation, for no positive inference on this point, can be 
dmwn ftom the words of Moses ; and nradi less can we infer any thing 
from Moses, as to the extent of the effects produced. We must presume, 
however, that its effects could only have been superficial, as the mass of 
the earth had been created before ; and as geology gives us reason to 
conclude that no veiy great deposition of strata has taken place, since the 
last order of aeatkn perished. 

The only purpose, therefore, for which I would Ix' understood to make 
the above rcTiiarks. is to shew that tendency of tin- Mosaic account to 
which I liavti already alluded, viz. it^ leading us to infer, that the last 
crust of the earth was farmed by deposition from water. 

The next work described is more decidedly to our purpose, and most 
remarkably illustrates the observations of the geologist. On the third day 
Moses represents the Almighty, as willing, ^rst, that the waters should 
he gathered together into one place ; seesMi^, that the dry land should 
iqppear. Here are two operations exactly eovre^oikBiig wilh what the 
geologist declares to Ix; necessary, in order to aoooont far the present 
appeaianoe of the immediate surface o( the earth. 
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Cttvicr titmBtna, that the present continenta miut have been formed 
hf the recoMion of tlw water, and tiie elevation of tbe earlh*. 

With nipeot however to the second operatioii mentioiied by Moses, 

it appears to mc sufficient to aooount for many circumsta&oea in the 
earth's form, whicli are most perpleung to Uie geologist. 

Hie elevation of our pieaettt oontinenta above the level of die baaina 
irtiidi contain the waters of the ooean^ the in^olarities wrhioh oocnr in 
the strata of which these continents an* romposetl, their incUnation, 
dislocation, &c. clearly shew to the geologist that they must hnvc been 
subjected to very great nolenoe ; violence proceeding from some cause 
ftr BMMe powoKfiil than any pieaent known to be in ocdinaiy opesation 
on the earth -f*. 

Such a cause is undoubtedly to be found, in the express will of the 
great Creator ; and surely it cannot be thought fanciful, to supixjse that 
wiien God said "Let the dzy land appear" this eanae actually produoed 
the above eztraoidinaiy effiscta ^ 

Tliis remark seems to jratlier much force from the observations of 
Cuvier, in the Essay already so often referred to. lie professetUy devotes 
a great part of the Slst cliapter to tlie proof of the proposition, that 
«the p w a ent auiftee of the eardi ia not of vety ancient Ibnnation.'' In 
the fc^giw"w»g of hia laat chapter, he distinctly states, that " if there be 
any one circumstance thoroupMy est^iblished in geology, it is that the 
crust of our globe has been subjected to a great and sudden revolution." 
And wliile as to the manner of this levofaitbn, he a^i speaka of the 
bed of the last ocean being had dry, (aoooiding to Mooea the diy land 
appeauing at the word of (lod,) as to the date of this revolution, he makes 
this most important remark: "The epoch of this revolution cannot be 

* It is unnccraury to refer tn particular pag«agcK, u M. fnTitrTnpnahnUjr sHmfcl tO totfl 

dtete operations in his Kssny on llic Tlieorj- of the Karth. 

■f- "The thread of operation in here broken, the march of naturp is cli.nii;id, and none of 
the agents which slic now cmplnys arc sufficient for the production ot" her ancient work*," 
Cuvier, chap, s 

t I would by no me«m be underatood to lignifj, that all the imsuUrities in the earth'i 
strata, arc tu be traced tfl thll BWflfcl S|Mftl| WUUf Hy lllWI Oftllinill III Ihs tWIH Wf fillKt 
rcTolutions of the earth. 
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dated much furtlier bade than five or nix thoiuaod yean." A period 
thiH, strikingly corresponding Mith the date probably to be amignod to 
the third day of the Mofiaic creation, whicii, on the presumption that the 
fbUowing days after tlie fint appe a gance of the flm, wete actually days of 
liie present length, will l>e about 5820 jeers. Tliis coincidence is the 
more valuable, as it is plain that it dors not arise from any intontioa ia 
M. Cuvier, to accommodate himseli' to the account of Moses. 

Indeed it u remarkably that the only zevolntion fivr which Cuvier has 
neooune to tlie authority of Ae -mud of God, is that of the ddng^ and 
the date of this event will bring him oonsiderably short of the latest 
period, which he has himself fixed for the last preat catastrojjlic. T cannot 
leave the present point without observing, tliat Cuvicr i>tatcs it as his 
own opinioOt (hat oven the priniilive itnta neve mcve or lest aflfeeted by 
the last revolution of which we have been speaking. In the fourth and 
seventh cliapters, he has these striking remarks : liaving l)efore s]>oken 
of the previous revolutions, by which those primitive masses which 
now form the peaka of Hie highest mountmnsb weie originally ** lifted 
up," at the end of the soveath chapter he observes, that "these 
primitive masses have also suffered other revolutions jmtenor to the 
farmntion rtf the secomdary strata, and hnv<- iwrhaps given rise to, or at 
leaiit have partaken of some portion ul Llie revuiuliuus and dianges, which 
these latter strata have experieneed." Tliete are actually oonaideBBfale 
portions of the ^iroitivc strata uncovered, although fdaeed in lower 
situations than many of the secondary strata, and wo cannot conceive 
how it should Iiave so happened, unless the primitive strata in these 
places hadfireed tkenudvet into view <0er the Ji/rmafion of thote wkkk 
are meondmy. Cuvier mentioos otter icmairkaUe dicumstaocea tendnig 
to establish the same point. 

1 find from Dr. Kidd's excellent work on Geolog}', tliat be agrees with 
Saussure and De Luc, in 8upjx>!>ing tiiat o^terations of a nature very similar 
to those above inferred ftom tte Mosaic account^ must have taken place 
shortly previous to the i^y eann ce of the present order of creation on 
the earth's suiftce. Sauasure was of opinitm that there had been a great 
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earthquaki^ or mofraoMnt of die idid iwub of the earth, beneath tlw 

chaotic ocean : and that this movement had been followed by a most 
violent irruption of the waters, ailer which irruption the waters gradually 
subsided ; for which gradual subsidenoe the Mosaic aooount affbrds 8u£> 
ident loom in tbe mdeflmte dnntkm of Ae Uud dqr. I eannot paaa 
ovet^ in Ail plMMb Saowure and De Luc's united opinions, that die 
human race cannot be very old. They would seem indeetl, according to 
Dr. Kidd's lepresratatioo, to be decidedly of opinion, that tlie origin 
the hnnum laee must be dated nibwqiient to the above cataatraplsa; and 
thoa^ tb^ do not, like Cuvier, go so far as to date diat cataatrapkob 
yet they would plainly lead us to conclude, that that catastrophe was the 
last wliich liad materially affected the cru.>st oi' the earth ; that since it 
had occurred, the earth's suiiiKe^had continued much in its present state ; 
as even the Terjr boulders whieh it had prodaeed had sot been icnwfed, 
nor yet, in all cases, cuwwda 

Before 1 lt>ave the considenition of the Mosaic account, I cannot 
forbear offering a few obsicrvations on the jjassage irom verse 14 to 

Now in tills i>uM><ige^ Moaea aorefy cannot be mdentood to speak of 
the first creation of the sun and planetay far he had told us before^ that 
God had made them in the l)egiiuiiiig; l^foses therefore must hero Ix' 
understood to signify, merely that C>ud now gave them a firesh regulation 
with respect to the earth and to eadi other. 

With respect to the earth, he tdb ns, that tbejr wen now made to 

* To guard agsmtt tbe imputation of nuhneia in conaequenc« of the obnemtions which I 
have nmrumed to ofler on tllii fUMnge, let me request the rcaiter's very attentirr peni&al of 
the fnlliming moit wwiilMH nole, dtractsd froa tbe wocka of fiiahop Beveiidge, aad cited by 
the l.nr«t,l editonvrdwFaa^BilikhtalffidiKdMdbyABSoebtyibrpi^^ 

Knowledge. 

" We must diatinguiah betwixt God'« saying let niefa a dun^ be, and let such a thing 
do, »o or no. By thehrst, lie produced the thuig oul of nothing; by the other, he gave law* 
to it, then in being. As when he said, ' Let tlicre be hght,' by that woni, the Uglil which wa-s 
not before, bcRan to Itt ; hut when he said, let there l)c light in tlie finuamem to di\iiie the 
day fnini the iiiKht, i^c. he thereby gave laws to the liyht lii' had before made, w/mf he 
would have il f><\ and uhat he would have it do. This is what »>> rail the law of natun' ; tlint 
law which fiod has put into thf nature of every thinj,', «1h n ir, ;t aUuvs keeps itw li «ithiri 
nich bouoda and acta according to luch nilca aa God haa aet it, aind hy that neana ahewa turth 
Hm liny or hb wisdoM and pom." 
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HTve as lights : and being lights, they became further useful, by ihdr 
own and the rartli's mutual motion, to distinguish times and seasoiu. 

That Moses must be understood to speak, not of the planets tliem- 
but onfy of iSbar beoanning Ught8 wHih rapeet to die earth, » 
cIVident, not only firora the circumstance of his having previously mentioned 
their creation, in the first verse, but also, from his- dct^ichini^ tlie m at ion 
of hght, from what is afterwards said to be the making of the sun, moon, 
and stars. This latter drcumstanoe plainly sbewBi that Mofles understood 
U^td, to bo quite independent of tbe beavenly bodies. Ha!ring.tIieMfiiin 
previously spoken of the separate and independent creaticMi of the heavens 
and the light, we may conclude, that in the passage under consideration, he 
could only have intended some fresh regulation respecting them, and this 
xegnlatian ooold only have been tlitt whidi he veiy clearly deaeribes. 
They became the great points from lAidi Ugh( was to be conunnnieated 
to the earth *. And as by the communication of hght, they now first, 
after the period of chaos, in which darkness prevailed f, became visible 
torn the earth, they now after the same period, became usefiil for 
the porpoee of mariciiig the diaqge of day and ni^t, rammer and winter. 

Whether they had ever served the same purpose before this period^ 
tinder any former order of things, it did not come within the intention 
of the Mosaic account to declare, though nuthing ui that account forbids 
sudi a supposition ; and it is open to the geologist to draw what infeicnees 
he can, firom the presumed natiu-e of the fiiasik he meets with:}* fivmi 
tbe actual aituatioDs in whidi lie finds them. 

* HeneheTi eaqjcctnie that tbe aun'a BflM is only catmumaJxi, »nd that it mi-mm 6wn 
lnainoiuMlHilB «iKmBdtag*MlidaiidlM^^ MriUm^y iDnalnln Urn put of 
Miaaie Mcount 

^ What ma) linvt- Yx^n the state of other pUncts of our system during the period oC 
(bnklKM witli respci t to the earth, it were equally uscli-ss unci unavailing to inquire; but I 
CIBBOl forbear obscn ii:';. ciiat the instances, //r.<^, of llic eitrlli it»:lf on the ori^nal creation of 
Hght, ttrondfy, of Satui-ri witli his rhifr, shew that each iihiiet niiiy Lave hatl light inJei>on(lent 
Of the sun. 

I I am iiironiii'd i)i;it all the fruits vhich have been found in a fossil state arc tropicaL 
This would f>ef.m t" fjv ur tfac ynumfti m that the onfli did not fcntdy necstw m the 
Mine way a* at present. 
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I must now conclude with a few genenl ramarki on the aoeount whidi 

Moses has lefl us of the creation. 

It is plain to common sense, that he had not the most distant idea of 
entarii^siBtOk «v aeeommodating lunuelf lo p hil o s o p hi c al mq n iri es. 

IIi.<i firat object was to claim for the God of Israel, the glory of hsring 
created the whole visible universe. His second object wa.%, to give an 
account of the origin of man, and of that order of things whidi first began 
to enst at the same time with man. 

Such being manifestly the sole objects of Moses, all we can reaaonabfy 
expect fipom him touching scientific j>oints is, Jirst, that hv should say 
nothing directly contrary to the certain conclusions of philosophy. — 
Secondly, that he should Aurniah some few hints in aid of such conclusions. 
It appean to me that he has aiiiwerad bodi tiieae eoqieetatieiis; and 
in answering them, he has ^ven a strong proof that he wrote under 
the direction of wisdom superior to his own. W'hen alluding thus to the 
divine authority of Moses, it will be necessary that I should guard against 
a misaj^rehenaioh of my meaning. I would hy no means intimateb diat 
the writings of Moses need any support from reasonings, such as fhiwr 
into which we havi- Ix'^n letl. The authoritative and moral evidence to 
which I have referred in a former part of this letter as sufficient to satisfy 
the generality of inquirers, is the great, and only true ground, on which 
the anthoti^ of Moses always has rested, and always most rest. 

But while on this ground, I firmly believe that « God spake by Moses," 
I am pla<l to find that evidence which brings me to the same point, and 
which cornea even home to my senses^ has been furnished by the researdies 
of geology. 

laim 

Tour%&e. 
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n. 



OBOOIIAPHICAL DESCRIPTION OF TIIB' 8017TH-EASTERN DIVISION 

OF SUSSEX. 



Sussex U a maritime county, bordered on the west by Hampsliire, on 
the imth lij Snzivy, on tlie «Mt mil aortlMMt fay Kont^ and on the 
south by the British Channd*. 

The strata of whicli it is composetl, form three principal groups, each 
possessing characters that materially attcct the geographical fcatun^s of 
the coiuity, and present a striking instance of the intimate relation that 
exists between the physical a{^)eazsitoe of the sur&oe of the earth, and 
its geological structure. The popabr division of this tnet into the 
Downs, \\'eald, and Forkst-Ridgk, may therefore be considered as 
sufficiently correct and comprehensive for our present purpose since it is 
deiaciptifecf tbeestenidchttndmflf tbndia^ to 
the mtiml agmofgaumi of the atimbL 

The Downs -j- are a chain of hills coveretl with a fine verdant turf, 
posbessing in a striking degree tliat smoothness and regularity of outline. 
Bar which the mountain masses of the chalk fonnation, are no remarkable. 
CwmiMinciiig ^n/k the bold pwmontoiy ef Beechy-Head, they ttayerse the 
oounty in a ^Ureetion neaily eait and weit, and pais into Hampdnie near 

• " NorthenmKMt point Blaek-Conm; N. Imt. 81* long. W. of OlSCWridl. 

Swrthenwoit . . SdtMBOl, N. lat. 50> 49'— 47 W. Iotv?. 
BHtanrnm* . , XtiUWaB, N. Ut. .50^ 5^—49' E. long. 
WesU-rnmost . , SlatuUd Park; N. Ut. 30> BSf—^ W. long. 
Daliau^ay* Hittory nfAt Weiltm Difiiiott of the Comtljf qf Stiutir, 4to. 1815, vol. i. p. 5. 

+ "Though I nave now travelled the Sussex Downs upwards of thirty years, yet I still 
IsiWlTiglHl that chain of majestic mountains with fresh admiration, year by year. This range, 
iHiich runs ikvaai Quehnter east u fiv m Eastbourne, is about sizqr niles in Icsuth, and b 
called the South DowM, j/ N/g v A f e p a a fcigfe etiftonAhnm.'' KaiirABiitarii^Silbmnme, 
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Cooploii. Ilieir kogtli k between fifty nd iktjr iiiila% tfirir ipeaMt. 
fareadth seven miles, and their mean altitude about five budied ftek 
above the level of the sea. 'ITieir northern escarpment is in general steep 
end abrupt, but on the south tbey descend by a gentle dedivity, and 
vnite ebnoet imperceptibly with Hw loir landi of Ae eoaat. 

Ftan Beaeky.Head to Bd^ton, they pieMnt an immediate bairier 
to the »ea, forming a bold and predpitoiis line of coast ; but proceediqg 
westerly, they extend inland in an obliciue direction, and occupy the 
centre of Western Sussex. From Um circumstance^ a considerable 
diflbiCDee eskti in tlie geokgiGal idatioai of the eaatetn nd iveitem 
divisions of the ooonty} the latter being dtaracterised by a langa of 
chalk hills in the centre, with a maritime district formed of clay and 
gravel on the south, and a weald oompoaed of sand and clay on the 
nortlL 

Tiiraaglioat itawliok eKtantilibdwinexli^ 

of the action of water ; not only are the ridges and summits of the hills 
roundtxl and even, but their surface is every where furrow tKl by coombes, 
or narrow undulating ravines ; these uniting terminate in vaUics, Uiat inter- 
sect the downs in a diieetion neaify north and aouth, and Sana extennve 
outlets for the rivers that flow from the interior of the countzy into the 
British Cliaiuiel. The cotirse of the smaller excavations or ooombes is 
exceedingly various, but their general bearing is east and weati they 
gradually incieaae in bnndth as Iheydeaoendt and dieir oppoaite ridea 
ham eofieqponding aqglea and ainnoaitke; ddB 
observable in the principal vallies. 

The chalk hills of Sussex arc scjxarated into five distinct masses, by 
the following rivers ; vis. the Aran, the Adur, the Ouse, and the Cuckmere. 

Hie fint ii aitnated in Weatem Soaaes: it riaea in tlielbraBt of Sl 
Leonaxd^ near Horsham, and taking its oourse to the westward for a few 
miles, tunis suddenly to the south, passes through the chalk near Axvnd^ 
and falls into the sea to the we«t of Little Hampton. 

The Adur constitutes the western boundary of tine Sooth Down% 
property so called; like dhe <bcmer, it has ita origin in St LeonaidX 
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Ibrest, aiid passing by Stqming and finmbar, eiiten the Bntuh Ghumel 

at New Sliorcliam. 

The Quae, which is the principal river in the south-eastern part uf the 
oouBlyt rim hy two bmndieB: the one has its soniee in St. Leanud's 
finest, and the other in the forest of Wotdi, noftfa of Cnekfidd. The 

river formed by the confluence of these r( reams pursues a tortuous course 
to the southward, and passing to the east of Lewes, which it separates 
from the adjacent town of the Chit; ilows through the flat alluvial tcact of 
Lewes Levels, and diadta^ges itself into the sea st Newhaven haiboor. 

The Cnekmerc has its source near Warbleton, and being augmented 
by numerous tributiiry streams, in its coiu-sc by Hellingly, Arlington, 
Alfriston, &.C., idihi into the British Channel at the haven wliich bears its 

B7 these rivers the drainage of the country is eflfected, and it is marthy 

of olwervation, that they invariably flow from an older over a newer 
country ; or, in other words, that the strata forming the district from 
whence they take their rise, are of anterior formation to the chalk Tallies 
by whidk they empty thenuBhres into the ocean. 

The Weald* of Sussex, is an extensive vale that occupies tlie centre 
of the soutli-eastprn jwrt of the county, and running {>aralle1 with the 
Downs, ibrius their northern boundary. It was anciently an immense 
filirest, {eaUed by the eaifier eoloiusta CtU Andred, by the Bomaasb SUna 
^ndertcls, and by the Saxons Andreadstoald,) which even in the time of 
Bede, was a mere retreat for deer and swine ; the greater part is now in 
an excellent state of cultivation, it consists of various beds of day, 
san^ and'limestone^ and is oompaiatiTdy of low eieration: ita faraaddi is 
fton ff to lOnulefl^anditsleqgthftomSOtoM niOes; it is esthnated to 
oontain 425,000 acres. The surface is intersected by numerous vallies, 
irilich jrenerally occur at the outcrop or basseting edt^es of the strata, and 
filtm channelii for the numerous streams that are tributary to the rivers in 

* " Oppnute to the South Downs on the nortli are tlie Surrey liiUt fafliuKabnipdy touth- 
ward, and (Hiping gradually to the north, ood between these two liuM of mu, it tne Weald 
•r&UMnandSninij." YmK^t JgHeidlmni Siuviif* 
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their vicinity. The whole tract rises m ith a gradual 8wecj> from the fioot 
of the Downs, and unites with the higher lands of the forest ridge. 

The FoacsT-RiDOB constitutes the north-castem extremity of the 
eoan^. It is oompoMd of tihe nwie elevated portions of Ae Moid 
fimuition, and from the rocky and abrupt termination of its ridgei^ which 
are for the most part either crested with forests, or oreigrown with 
underwood, forms a tract of country remarkable for its romaatic and 
piettueMpie soenety. The prindpal heights in this lange are WyehCRiM, 
Hri^'htling Down, Dane's Hill, Tairlight Down, and Crowborough Beacon; 
the last mentioned is the highest and most ocntnl eminence, and is 804 
feet above the level of the sea. 

"The dimate in the iresteni part of the mBitiBW dinsioB is very 
wsniii and higidy fiivomalde to tlie powm of Tegetation. Tlie Domw 
fronting the 'south-west are Ueak, being exposed to violent winds, which 
are impregriatwl with saline particles, (x-rasioned by the spray l)eaten 
against the sea-beach ; and tliis influence aiiects the animals as well as 
▼^gBtaUes indigenous to the hiDa. In the Weald the due circuhition of 
dr is gready impeded by the forests and tUck hedges and the dimate is 
in consequence cold and damp •." 

Such are the geographical features of the masses which compose the 
county of Sussex ; but as our present investigation has a more immediate 
Nferenoe to the aontbi«OBteni division, it will be necessary to point 
out with greater precision the course and position of the chalk hills of 
that district, and more especially of those in the vidnity of Lewes and 
Urightou. 

The South Downs are that porticm of the Sussex range wliidi lies 
between Eastbourne and Shoreham. They are twenty-six miles lon^ 
about seven miles in breadth, and are divided by the interventioa of 
rivers into four groups. 

The easternmost rises with a gentle slope near Eastbourne, proceeds 
inland as fiur as FdUnigton, and is separated from Ae middk division by 
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the Cuckmerc. The southern escarpment c-omnoses a rocky and preci- 
pitous range of cliffs, extending eastward along the coast from the 
emboudiUTe of Cnekmere river to Beadiy Head, ^rhere it rixs to the 
altitude of 564 ftet 

The middle group is bounded on the east by the line of sejianition 
above mentioned, on the west by Ixwes levels, and on the south by 
clilFs which reach from Cuckmere haven to Seafbnl jwint, from whence 
to Newhsven harbour it ia skirted bjr a lour maidiy ooart; the nofthem 
mnrpiii is formed by the elevated ridge of Firle hills. 

The western division embraces the most eonsidt ralili- extent of Down 
in the county. The Adur forms the natural hniits of this chain on the 
weat, and the Owe oo the eaat; the aouthem dope ia waahed by the 
British CShaimel, except towards the south-west, where a flat maritunie 
district, extciuliii;^ from near Tirigliton to Shoteham bnrlwnr, intervenes 
and separates it from the sea-shore. The ridge by which it i.«« bounded 
on the nortli, presents a steep escarpment to the Weald, and is the 
highest land in the county, Ditdding beacon, ihe centra of this lin^ being 
8G4 feet alrave the level of the sea. Eastward of the beacon liea 
Plumpton plain, an elevatctl platform commanding an extensive viear 
of the rich iceneiy of tlie ^^'eald on the one hand, and of the Downs and 
British Channel on the other. Bay mentions the prospect flmn thn 
spot as equal to any he luul seen in the finest parts of Europe^ extending 
80 miles towards the sea, and 40 miles inland to Surrey*. 

Brighton and Lewes, two of the principal towns in the county, are 
atuated in this division of the Soutii Downs. The former lies nearly in 
the centre of the aouthem edge^ on the margin of an extensive bay, 
comprehended between Beadiy Head and Selsey Bill, and is sheltered 
by a ranj^e of liills on the east, north, and north-east : the peculiarities 
of its site, and the utructurc of the cliffs in its vicinity, will be hereailer 

Lewea is ddig^itAiUj sitoated on the castem extiemtty of thta range; 

• jm^t NpL Hut. ^StUoiamt, 1808, page 876. 
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it lies SO" 52* north latitude, and is distant 50 miles south from London. 
The DowDB fonn an amphitheatre of hilLs to the east and west of the 
town ; hut the northern and southern slopes are skirted hy the Levels. 

Hw ourw HILLS ooostitute the lut dMaion of the Soulih Dowm; 
Uney vc a small insulated group, separated from tlit- central and frastem 
chains by the intervention of Lewes Levels. Tlie wl^e of this range runs 
parallel with the road from Southerham to Gl^nd and Glyndbourne, 
p— M iMV Bu^er in its oouiw wcrtwud, and tennuwtci at Old 
lAOiqg near the banks of the (hue. The Mnith-eaitem ang^ is firawd 
by ^fount Cahum, and the western emipnent b deeply indented by tiie 

steep valley of tlie Coombe. 

" The soil of the I>o^^'ns is subject to considerable variation. On the 
ennunit it is osoally veiy shaUmr; the snbstratuai is diiU^ and orar 
that a hftt of chalk rubble, with a slight ooveriog of vegetaUe mould. 
Alonp the more elevated ridges there is sometimes merely a covering of 
flints, upon which the turf grows spontaneously. Advancing down the 
hills the soil beoomes deeper, and at the bottom is eonstantly found to 
be of very sufficient depth for ploughing; heie the hiani is exodlrat, 
generally ten or twelve inches thick, and the dialk ratha braiken, and 
nixed with loam in the interstices*." 

Some jNirts of the South Downs arc converted lulo arable, but in 
general they are leserred for pasturage, and support a breed of sheep 
equal* if not superior, to any in the kingdomf. 

Lawns utbu, whidi have already been mentioned as intervening 

• Young's Agrieidlural SurtTy ofSusstj; S»o. ]i.nge 5. 

f The sheep fed on the South Doirns amount to nearly StN^OOO; and u there an no 
natural springs on the chalk hills, the flocks are supplied with water from large cimikr 
ponds, made on the summila of the Dovns ; the bottoms of tbeae escavalima are eotntd 
with a hyar cf oehncmos day, to prevent the water from pewohiling dwou^h tha elnlk, and 
they an tMam Itmmt to fiul even in the hottest smmners. Tha mtt Mr. vWle eomiaerwl 
thh wifMitsmw sttatyiSMaihalilataaJ Ina outkubrljr noticed it, in Ut ialMMtiiig voluae 
OB die Kttniml USttory tifMbosnn. * To a iihiking mind few pbenamena are moi* atiHim 
dwn the state of litda pooda od dw aunmila of chalk mils, many o? whieh are never dry in the 
nKwt trying droufrhtsofnunnMr: on dldk UUt, I aay, becanaa la many rucky and ^vely 
aoib, springs usuauy break out pretty hk^ «B tlM tUm af eleraled grounds and moimtaiiis i but 
no person acquainted with chalky SmOt mSi tUmrn ibat Aey ever mw waters of ao perviova 
■ atratHB SB ciHlk» dl lis OB one disd lavdL ■■ wtD^icKn liBTo aaa^ 

"Nswm kiTCMnmdlfitdenHBidvoiidaiD^diMricl^andoiieiBparlkate 

nS 
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between the western and central divisions of the South Dowm, fixnn 
A marshy alluvial plain, throii;;h which the Ouse winds its wny to the 
British ChanneL This tract consiiit.s of silt, daj, and peat, and is nearly 
ten miki long; ill biwddi varying fiam bdtf a idiIb to two nuks and 
a lialf. TowaidB die nortli-ivestera confines of ihis plain* are two 
remarlcable oval mounds or hillocks of chalk marl, situated at a shoit 
distance from each other, near the lx)ro\it;h of Southover. They bear 
the name of Khicti, a provincial term derived truui the Saxou /iri/g, a 
heap, or lonjptiidinal prqection*, and are about aeventf feet hif^ and 
fhmi two to three furlongB in length. 



The sketches coin]>rise<l in Tablet IT. will, it is presumed, assist in 
illustrating the relative jxwition of the several chains of hills by which 
tlui district is traraaedt and remove any obscurity that may oceor in the 
preceding description. 

Xo 1. presents an outline of tlie southern aspect of the country in 
the vicinity of Lewes, taken from a mill near the town ; it shews the 
Firle snd Newhaven hills, the extensive tract of marsh land that fills up 
the interval between them, and the AAmv, which are situate in the midst 
of the Levels. 

The view from the eastern brow of ^Sfoiint Harr>-, Xo. 2, exhibits the 
rdative situation of lieachy iiead, Firle and Newhaven hills, and several 
odier ranges of Downs, that dther have been already noticed, or to which 
we may have occasion to refer in the course of these investigations. 

Xo. .3. is a profile of Cliff Hills; it exposes a jKirtial section of the 
strata, and points out the situatiou of several of tlic principal chalk-pits 
in die vicinity of Lewes. 

■hecp down, three liundrc«l feet above my hou«e ; whirli tliougli never above three feet deep n 
the middle, and not mure titan thirty feet in diameter, and cuntjiininff perhaps not more than two 
or three hundred hogstheoils ttf water, yet never in known to fnil, though it affords drink fur 3 
or 400 sheep, and for at least SU head of large cattle bestide." li 'hiie's Nat. Hut. ofSeldounu, p. 206. 

What liuvrcver appears to me more extraordinary is the fac^ that soon after a new pond 
hat been made, ond na» received a partial supply uf water from a few passing showers, it 
becomes inhabited by various kinds of fresh-water plantn and ahelUfish, and even frogs and 
litarda ; altliuugli it may be remote from any otiier pond, and at an olsrattoa of fiwr or five 
hundred feet ubo> e the level uftlie iunourxiing ODUUiy. 
* Uittory of Ltva, 8ro. 17U^ pa|{C 41G. 
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III 

OBOLOOICAL STRUCTVBE OF SUSSEX. 

Tbb invntigMaoii of the geological stracture of tfaii dutriet » attended 
. with oonridendile difficulty. The diaplauemeDt aod disintegmtion whidi 

some of tlie strata liave sustaine<l; tlie excess of soil and vegetation with 
which in many places their basseting edges arc covered at the line of 
junction ; and the absence of sections in those situations where the rc- 
btive podtnn of die lodu is inmhed in obwurity, pieaent muneraiH!, 
and, in some instances, insuperable obstacles, to MCurate examination. 
Under such eirciunsitances, induction and analogy must supply the place 
of actual observation ; but the relative position of the principal masses 
hftving been eomctly aaeertained, ^HiBtever cnon bu^ hvm originated 
from the erases alluded to, are of minor importsnoe; aiuoe tliejr duedy 
relate to the gwgrapliical extent of the strata, and cannot affect the 
geological deductions tliat may be drawn from these researches. 

For tlie information of the general reader, it may be neces^ry to ob- 
■Bffve^ that in Sussex, as in every other part of En|^and» the stiata main- 
tain a certain order of superposition, and that however gicat the displace- 
ment or interruption they may have sustained, this order is never invertetl. 
To illustrate this remark, we may observe, that tlie Itiue cliolk vuirl, which 
sepaiatea the grey tkaUe marl fiom the green eand at Hanisey, Bingmer, 
and Lauf ^ton^ is alftogpther wantiqg at Eastbourne^ and several oAer 
places; but in these instance the grey chalk marl reposes imnie<liately ui>on 
the irreeii mtud, the relative {wsition of the masses remaining unaltered, by 
the absence of tlie intervening deposit. 

The following amngement of the stiata of the soath-eastem division 
of Sussex, is that which, adcr much reflection, I have been led to consider 
aa ^greeabk to their natural order of suoeesaion. 
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Order if Si^trpotMon tfike Strata ^tka SotOh-eattam JHviikm if&u$ex, 
^€mmeaeiiigxtitkaekiwManimoamKieiaFinwatioii.J 



FORMATIONS. 



Suiil u»l mndalonr, conMininf^ I 
Uyen and coDcrctNiu of iniii 



SMbM 



Ml of Uo* Suit mi^y 

Coal mi hjmlir. 
S»nil«ionf, linic«conc, jtul liini.'- 

Mooe slate, rcpocing on bhac 

dqr. 

Bliiewidlcad>«olo«ml cUjr pus- 
ing into null. 

Fetwwtk, er Sam nutblc. ^ 

erelloBi of then, with Tiiu of > 

chalcniony. J 
While Mtiil, an^t fandnboM, 
Red nod, umI auidiioac. 



ii. TilgMeBcdi. 

UL VmUiOtOO. 
AiiCligp. ^ 



Iji}calitie», 
Fur%li( Down, IHiu-'i Hill. Brifht- 
ling Down, (ilt. iWt) Crow- 
borauah Ikaton, (luit fcvt dt.) 

bun, Aiiid«wB Farat, tuc 
Hattinn, Arebcr'i Waod, mr JiA- 
burnhun, tlDtheiM^ AmM4 

Brxhill, Newick, WaJdnm. 

Ciawk-y, Haodcroaa, CnckfieU, TU. 
gat*. &e. 

lliroaghaM tbe WcaU of Sinex. 
Petwottb, M'nt GriiMol. Ditddiur 

Conunon, PluiniKon, Laugh Wi. 
Ilaikinm, lirwkdcy licalb, 

down Hill, TUrcnct HilL 



I 

-I 

taiJiiii^ conm-lioni! of ironstout', 
Alurutiiig with and ptring iaio 1 
I Mftgnqriurf. / 



On the Rrovlc, near RiMMt. 



nnwnit into iron aand, ami ron- j 



iMsar Offhajn 
I ft* 



JAIK 
FOIMATIONS. 



T.BhuClu]]tM»L| 
Chalk ' 



Ti. Grey 
Marl. 



i m. 

FOR>l.\TIONS 
AHOVK TU£ 
CHALK. 



bL DnM 



X. IfaMie Old'. 



WflMmi fluMKf ficax Bignor. 

BhMdidkilwrlarRlIt Rliipittr, Laorfton, H.in«-y. Ac. 

} fir, v clulfc ii^.Tt. HamwY, Slonrhun, BaKr of |h» 

1 i Dowiix. 

f With very ftn Sinu, and haidcr I Sootbrrham : funm the lain aiMigB 

l__tbu tb* Upper Ctalk. I •Tlbe Downa. *^ 

fltakk The flouih I>om(, 



TBRTIABT POMUTIONS. 



-jtt»,jUiii<, rj.fw,« 1U« Course, nimnnu aiul 
of the cbilk, an.1 m.:I. \ . of the Dowim, Falmcr 
bidJh.»Wbrf.. i ^luii^le Bed al Brighton: * 

'^FCTrugnoo* breccia, willi |»b-) . .. , . 

M« of a Krrrni«l. mlimr. J * NewhariB, dtt 

I \'artuua lK-ij>i irj' lutntl, lunrl. an*) \ 

cl»v, and of gravel foniked of >C*t(le UiD, NcirfatwB. 
rallRl chalk flinli. 
r Clay conuininft fMafla, tbe i 
with ihonr of thf < u.' -a) rr j.'-rf-i*- 1 

rirr ot VuriM 

I C>lcwtaiM Mndimne aiiii«iiiii^;l 
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ALLUVIAL DEPOSITS. 



ALLUVIAL 

ranuTioMK 



Snhdiptwifrms. 
rMAe. b«l. of grmvclj p^j^^^ 

Clnik raUle, and bedi of orhra- 1 . 
erani cUt. withkliirhilv rollnl V*^'" 



zii. onuuviuM- - 



xUl.ALLI7niTM, 

(thcifl'wtof 



and ki Ilia 



eraai cUjr, with»lighUy k>U«1 „,y^ 
chalk flinu. J 

' Blue cby, alt, dec LwM Lrfrli. 

Tulhoeoaa dqtHiiioiu. Sfiring, oev PooagdML 

ytiicriuv^tvi v»*»*«-^ 8*nd 41x1 cwiTnimitri) ihclliil 
itill in idiaa.) | drifted Inkad bjr wind* fram >Neir StMnfatm. 

The general inclination of the beds is towards the aentfa OMi, oomo 
qiiPTitly. a line drawn fyom the west, through tlie interior of the country, 
would pass over the basseting edges of the strata in regular succcs.sion. 
On the surface the oocumnce of a new formation is for the mo«t part in- 
dkrted bgr the iuto n w i rti on of a riTvkt or TaUejTi fagr a ''iflNtiiw itt the 
pl^aical qipearance of the country, aad a eoncqpaudiiig diMige ill tlis 
nature of the soil and its productions. 

On the annexed map, I have delineated the outcrop, or geographical 
extent of the itnta, with as mudi aoearacy, and detail, as my tune and 
opportunities for examination would permit, and have subj«ned a aeetkm 
of the country, from CsLstlc Hill, near Newhaven, to Little Ilorsted, wliich, 
with but one exception, comprehends the entire aeries of the Sussex 
formations. 

The phmof tlw Btntification, (Table 9,1^ I,) h moely ideal, and in- 
tended to illustrate the arrangement of the bed% and oonrey a gmecal 
idea of the {»«)lo{»ical structure of the district. 

I shall now proceed to describe tlie strata according to their natural 
order of niooMnon, bqpnning widi tlw knraii or meat anoent deposit. 
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IV. 

% h OEEEN SAND FOBMATION. 



In oanfbnnitf with the •rrangement of Frafessor Bttddaad, the whole 

of the Sussex beds below the chalk marl, are included in the present 
formation, although they differ most essentially from each other, Iwth in 
their physical characters, and in the nature of their organic remains. 
But the Uamferwmliim is now employed by geologists in a rety extended 
senae^ ^Lw»«*™ g not only a series of similar and contemporaneous strata, 
but also an assemblage of contiguous beds, which although differing from 
each other in dimensions^ colour, constituent substance, mineralogical 
productions, and organic lennins, are yet presumed to be more nearly 
rdated to each oAer, than to any odier group of depoiiti. 



V. 

§ I. 1. IRON SAND, 

coKsinma raixcirALLY of fkrruginoussans amo saiidsione, and containikc uibobdihatb 
•tBACA w imaifini^ mabi, aw cut, vitr suut UHwrom; AimnATrnv nami' 
Xhnxi AmAMORwopwooaeoAi.. 



TfaeironaandiaconiiderBd by Mr. Conybeave as the loweat of the 

formations which intervene between the oolites and the chalk. The 
sand and sandstone are entirely siliceous and contain a great proportion 
of brown or yellow oxide of iron ; oltcn indeed in such quantity, that 
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many of its beds were formerly worked for the purpose of obtaining the 
on of that metal 

The texture of tlie sandstones m evidi-ntly nicchanicali and they often 
fijtm coarse-grained roniilomcratcs. ronsistiiiir of quartzose pebbles of 
various sizes, imlMtldiHl in a ferrugino-siliceous cement *. 

The Forart ridge, and a considerable porti(m of lihe Wedd, oonnat of 
this deposit, whidi rises from beneath the Weald day, and ocxnipiea the 
north-eastern diviHion of the county. It forms a range of hills wludl 
run in a W. N.W. direction from llastinfjs to near Horsham, having a 
soil either of sund^- loam u}>on grit stone, or of black vegetable earth 
upon daijr or maii Its piincipal elevatiinis liinre been abeady mentioiied. 
A great proportion of tliese hills is hut litde better than barren sand, of 
wliich St. Leonanl's and Aslidown forests are computed to contain nearly 
thirty thousand acres. I'he stcriUty of this extensive tract is ascribed 
to the ferruginous impregnation of the soil from the beds of UNm> 
stone. 

On the coast, the ironstone is first seen near Bexhill, rising from 
Ix-ncath tlie marsh land of Pcvensey Levels; from whence it forms a line 
of cliiis tliat extends to Hastings, and terminates near \\'inchel8ea. 

We shall proceed to notice a few locaBties of tluB depont, in the 
south-eastern part of the county. 

At Little HofNted, fi\ t' iiiih s X. X K. tVom Lewes, the iron sand first 
appears ; it is seen iramethatcly below the turf on tlic brow of a gentle 
devation near the forty-6fth mile-stone; and forms die hill on which 
Honted diuidi, and the seat of Ewan Law, Esq. are sttittte. On the 
cast side of the roa ^ the atrata i^ipcar in the Allowing miooeinon, dipping 

towards tlie south-west. 

I. Sand-Stone of a ferruginous colour. 

• Extracd 'i rioin a Mcnmir on tlie Iron Sand, by the Rpt. W. D. Conybeaif, F. R.S. 
publixheil 111 til ■ new editirm of Phillipii' Outlines of Cietilogy, 1822. This interesting little 
voluiuf riTtainly one of the most valuable works on {jeitlojjy that has aii]n im ii in this, 
or any other country. It contaiiu a coinplete epitome of oil that U at present known 
concerning th« geologieal ttnictuM of the Britiih nlradit and «bo«kh with the moit bwIM 
information. 
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9. Grey sand abou' 6 or 8 inches thidtf ooatuning miwnt* 
fragments of cluirred wood. 

S. Sandy marl two feet dnsL 

4. Sand and sandstone liighty femtgilMlW. 

■>. AVlute sand and sandstono. 
On Uie southern slope of llorsted hill the sand is covered by a bed 
of peat, fliz feet tlud^ iduA cKteod* over several fields, and is cut finr 
dmestie pmposeB. 

The wells in the neighbourhood are abottt.skty Heet deep^ and have 
a constant supply of jjwd \v;it<T. 

Proceeding northward, the .sandstone prchents a bolder outhne, and 
meks of ecmsidenUe magnitude protnide lliroagh liie soil on both sides 
of the road. The strata are from three to six feet tliick, and are separated 
from farh other, by tliin layers of soft saiulsloiu' shale ; their incUnation 
is towards the south-west except in a few instances, where a contrary 
direction is observable. 

In the immediate vicinity of Udcfiddt giey sandstone racks of low 
elevation are verj' numerous. Their summits are rounded and covered 
for the most jMirt with coppices and underwood; but their sides are barvv 
and exliibit evident traces of diluvian action. 

Near "The. Socks," the seat of Mrs. Jackson, about half a mile west 
of Uckfickl, a group of sandstone rocks occurs, under circumstances of 
considerable beauty and picturesque effect. The path that leads to this 
interesting spot lies to the right of the road, and, by a circuitous route, 
eonduets i)ie apeotator to the centre of a wood, when a beautIM bks^ 
nearly sun <>iindedli]rn}dB,suddenly opens to the view. The dilE^ over- 
hanging tlic water, arc frnin twenty to thirty feet high, and arc sur- 
mounted by forest trees and underwood. In some places the rocks are 
nearly perpeudicukr; in others they descend with a gentle slope to the 
water's edge, the dedivity being covered by a Inxnxiant vegetation. On 
the northern margin, a projecting point of high rock is [XTforated by a 
natural archway, that has been enlarfr< <1 by art, and tliis leads to a recess 
in tlic sandstone on a level with tlic bosom of the lake. Prom this point 
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the pietiiiesque beauty of the scene is exhibited to peculiar advantage. 
On the apposite shore, the base of a rock that juts into the water is in 
like muHier cxonrated into an aich, beneath which a little sfaallap ww 
mooradit the tineoTaqrvkiL Ibom of the vwdMl dii^iaeMfiw 
ymuf Imdi tices hed teheii root between the dun ivftn thet npenta 
the strata, and in ahnost every fianue of the rocks numerous plants* had 
insulated themselves, and by the beauty and variety of their foliage, re- 
lieved the monotonous and sombre appearance of tlic smooth grey sand- 
■tone. On the lea elevated mMea , lichena, lecaaoai and hnathi, were 
glowing in great profusion and luxiuiance. The strata are needy haA» 
eontal, and partake of the characters of those already described. 

A fine lak^ overiiung with sandstone rocka, and crested with a noble 
wood, near the eeat oftheEad efSheOddtin the peodi offbtdoa^ 
might dao be mentioned m aAbidhig another eiannJe cf Ae pictweaque 
aae n et y, to which the irregular traflw* of the sandstone gives rise in cer- 
tain ffltuations. Here, as in other parts of its course, the soil ig in ge- 
neral sterile; but some spots near Fletching are remaricable for flourishing 
oekf : theie eootain riz porta of aendt one port of da^, and a oonaidenifale 
pMportion of finely divided vegetablemetisr. One hundred parts of ddi 
ioiX analysed by Sir Humphry Davqr, gave the following residta ; 



Silica - - ' - - 64 parts. 

Alumina • . _ _ 99 
Carbonate of lime . - - 8 

Oxide of iron - - . 0 

Dccom}>OMit)g vegetable matter • 4 
Moisture and loss ... 6 



lOOf 

Near Long-ford, in the parish of Bareombc, a section is exjwscd by the 
rood feeding from Barcombe Cross to Xcwick Park. At this spot the 
•and basaetscmtflnm beneath the Weald easy, and Ibnu an elevated bank 

• Among othen I Bodfltd oaaanda rtgdti, suUtHauaai yahli><s, j»bl"'*ii|' t^gati^ 
folyf.JSlije mas, Uduaimn^SrMiii^ aiieaiMfiiai^ fa. 

Si 
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on the north aide of the rivulet that flows along the line of junction. Thtf 
beds of sand and sandstone are here nearly twelve feet hi^ and agree in 

their nature nnd relations with those wliich occur at Horsted. 

Insulatitl jMjrtions of sand and sandstone rise to the surface near Isrteld 
Paper-mill, and aLio ou the oppotdtc bank of the river; but from the 
qnanti^' of Mil and v^^geCation with which ibey are sunoonded, tbeir 
extent cannot be determined with any deffee of aceuncy. 

On the canA. the cliffs near Ila-stings expose an interesting section of 
the iron sand. The strata are less ferruginous than in the localities pre- 
▼unuly described, and the sand h 6aer and more loose and finable ; it some- 
times containa impreaaiom of fema, duured wood, and the stems of 
T^etables. 

At Hye the sand is highly ierru^ous, and the sandstone of coaner 

texture. 

It is unneoeasMy to describe the course of the iron sand and sandstone 
moce nilltttdy, as the strata, although distributed over a considerable 
extent of country, present but little variety, and are destitute of or<j;anic 
remains : the localities, already noticed, are suiiiciently characteristic of 
their uaosl ^ipeawnce and structure. We shall theielbre pass to the 
eMiminarion of the ironstone, limestone and ooal, stme the histroy of these 
beds possesses oonsideraUe interest in an eeonondcal, as well as a geological 
point of view. 

1. luo>sroNE. 

This substanoe b intemaDy of a dark steel grey, and generally very 
hard and ccnnpsiGt ; occasionally it is laminated, and separates into thin 

flakes uj)on (>xposure to the air. It occurs either in irregular concretions 
in the saud, or is stratified and alternates with beds of sandstone. The 
gbbulnr masses often contain nodules of aigiUaceotiB earth, lomid wfaiA 
the iroostone is disposed m concentric layers. 

In some parts of the county the ironstone is of excellent quality, and ex- 
tensive founderies were anciently established in different jjarts of its course : 
- die almost inexhaustible quantity of wood, with which the country was 
covered in the early centuries, and the numerous lakes and morasMS, which 
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tlie total neglect of drainage had occasioned, being circumstances peculiarly 
favourable for the conversion of the iron ore into bars. For this puri>ose 
the lords of the several manors which lie within the woodland district 
voUeeted the rirukta into laiige poodi^ ind erected milk and Aimaoei. 
The iron, so procurctl, was at first principeUy used for agricultural imple> 
ments ;" hut Fuller also observes, in his Worthies, that it is ahnost in- 
credible how many great guns were made of tlie iron of tliis county. The 
totd dedine «f the mannfiiffture in SwmeK. is to be attributed to the cel»> 
Uidiments in Seodaad and Wales, in which int«oal is used, the siqierior 
cheapness of fuel having enabled them to monopolize the trade." There 
is now but a single fouiidery in tin i-astern division, and which belongs to 
the Earl of Ashburnliam. According to the present practice, it requircK 
liftf loads of dnrooal, and fifty loads of ironstone (twelTo bushds to eadi 
load) to iiialvL- thirteen tons of pig iron*. 

^fr. \'<mng, in his "(Icncral \'iew of the Agriculture of Sussex," gives 
the following account of the strata of ironstone in the vicijiity of Ash- 
bumhatn. " At Penhuist, near BUtd, the aofl is gmvellj to an indeter- 
minate depth. At the bottom of the Eail of Adibumluun's paik, sand- 
stone is found solid enough for building. Advancing up the hill, the 
8jnul-r(K-k is twenty-one feet in thickness, but so friable, as easily to be re- 
duced to iKiuder. On this immediately a marl sets on, in the diiierent 
depths of whidi the ironstone eomes on regularly, in aD the various kinds 
asfiiUows: 

" 1. Small ha11s +. Provincially twelve foots, because 80 many feet di> 
Stant from the iirst to the last bed. 

" 2. Grey hmestone, which is used as a flax. 
Fozea 

" 4. Riggitt 

" .5. Balls. 

"6. Caballa balls. 

** 7. WhatdNmi : what tripoli, properly calcined and tieated, ia made oC 

folio, 1815. 

■f The provincial terms employed hy Mr. Young arc now obfolctc; at least I wasunaUslO 
obtain aay ezpknation of tbem irvm the workmen, oq • raoent Tiait to Aahbumha. 
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« 8. Clouts. 
« 9. rity. 

* Advancing on ihme fa a vaDiqrt when the mineBal bed teent entiielj 
broken, and the sandstone sets on. At the distanoe of aomethiiig mcee 

than a mile, the ironstone is nptiin seen. Another interrention of sand, 
and then at low water when the tide goes out, the beds of ironstone 
appear regularly on the Aam^ In taking the range novfiiirardly, from the 
bottom of Addnunham Park, for twelve milei at least, the Btiata tie 
nearly the same, there Ix^ing no material inequality of surface that doee 
not partake of sandstone, marl, ironstone, and sand again at the top. The 
limestone and ironstone generally rise very near the surtaee, irequently 
vrithm three feet. The nmutooe^ at Satty feet behnr tbe mucfeoe^ k not 
ID good as nearer to it, being ooaxBer» and working heavier in the funaoik 
The very best of the veins are frequently intersected with stripes, the 
thickness of a quill, tilled with a soil marly matter ; and the marl beds 
iriiidi the iron liea in, wear a bluer appeaianoe thin when it is good; 
Tfo iim m, of a dark colonr and good qnalityt is veiy stmoij^jr attiaeted 
by the magnet*" 
\ IjIMESTOne and siiai.f^ in blue clay. 

Hie limestone of the iron saiid perfectly resembles, both in appearance 
and eomporition, the Suanx miiUe of the WeaMr and like that depont ii 
imbedded in a thiek stratum of hhic clay; in &ct, so striking is the re* 
semblance, that but for the remarkable difference observable in their 
organic remains, the respeetive strata, in difiierent parts of their course^ 
eonld Muodj be distinguished from eaeh other. The limeitone under 
eacimination u of a light Uiuih grey, daik Uuc, yellowish, or leddBih 
brawn colour. 'Hie upj)er layers are splinter}-, and fall to pieces by ex- 
posure to the air and moisture; but the lower beds are extremely hard, 
aud form slabs, whose superficial measure frequently equals six or seven 
feet It ii oompoKd afanoit enti>^ a£Uvabfe ahdli, imbedded in a cal- 
careous cement, and is commonly of a salMaTStalline struct ure. The shells 
chiefly belong to epeam oC tdiiaat but they an in too mutikUed « itate 
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to admit of their diaracten being correctly determined. IIub limestone 
extends frmn Hattu^ to neur Battel, ABhbumham, Nethetfleld, Bur- 
yndt, BtriihertcH and Fnmiidd; and aldioui^ its outcrap is in many 

places obscured, or altogether concealed by a1!u\>ial deposits, yet there can 
be no doubt of its continuity l)en«ith the surface, along the tract of country 
here deHcribed. On tlie estate of the Earl of Ashburnham extcnhive Ume- 
mnfcslMwe long been oitaMished, and prerioasly to the preaent dcpreowd 
■late of agriculture, weie carried on upon a very extende<l .sraU>. These 
works are in the centre of Archer's AVood, about two miles I'roin Uattel. 
The limestone is worked by means of slialU, sunk to the depth of from 90 
lolflOfeet. The fblkiaring is the Older In whieh the beds OMualfyoocar: 

1. Loam of an odbnneous or grqnA oolonr, with thin kyers of fin^^ 
shelly limestone. 

2. Grey limestone, remarkably firm and compac-t, coirnwsed of bivalve 
shells, converted into spathosc calcareoua s|>ar, and held togetlier by a 

eoos cement, alternating with gi^ mad and ahale. 

S. ComiMtct blue shale and Umestone, in altenutekyen, firom 14 to SO 
ancheH thick, and destitute of orgaiiir rernruns. 

The depth of these beds is indctoruunat^ but exceeds filly ieet. The 
atnia iM^ne toumda the loiitib-waal^ and dqp beneath the iron sand of 
Ashburnham Baric 

Mr. Young has given the following admeasurements of the entire 
series of limestone and shale, exposed by one of the shafts at Archer's 
Wood i enumerating them according to their order of tiuccession. 



grtyt. 1. The first Hmeatmiw 3 S 

Shale - - 8 0 

Second limestone 0 9 

Shale - 9 0 

TUrdlimealone 4 0 

Shale - . 89 0 

Fourth limeetoM 1 I 
.Shale .-80 



Fifth limeatime 0 8 
Shale - SO 
Sixth hmestone 0 8 
Shale .-so 
Seventh limeitoiie 8 8 
Shale -.40 
Kighth limeatone S 0 
Shale ..16 
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hM.1 




Km. I 




Kindi limestone 


0. 


6 


Thirteentb KnettoDe 1 


1 


Shale 


0 


4 


Shale 1 


6 


Tenth Jimeitoiie 


0 


9 


Fourteenth Umertooe 0 


G 


Shale 


1 


3 


Shale . - 8 


0 


Eleventh limeitoiie 


1 


S 


Fifteenth limestone 2 


a 


Shale 


0 


4 






Twelfth Imwatiooe 


0 


8 






Shale 


1 


1 







"Tlie last stone is fine cnoiiLrli to set a razor. The Siisso\ limestone 
u^wn trial hu^^ been luuud tu be i>u]x;rior Iwlh to the Maidstone and Ply- 
moath stoD^ and it is now adcnowledged that no cement equal to it in 
the kingdom has been discovered. It is the leoeiTed opinion, that the 
limestone nuiiges eij^t milea from east to wes^ and one mile firom north 
to south*." 

At Terrible Down, six miles and a half north-east from Lcwcs the 
iron sand lies beneath a thick allunal deposit of loam, sand, and mari, 

intersjiersed with thin lamina? of ironstone shale, and rounded fragments 
of siuidsfone. These beds extend to Kason's fJreen -I-, (where they are 
succeeded by a dark blue clay, containing shelly limestone, whit li appears 
immediately beneath the turf, and is of very oonaideiable thidcness. 
Praoeeding northwards, the day forms a gentle decUvity, wfaidi is skirted 
at the bottom by a riMilef : on the opposite side of the stream it swells 
into a low hill, and terminates in a valley near the ninth mile-stone. 

Here the sand and sandstone re-appear at the surface, rising from 
beneath the day, and gradually uniting with the higher strata of the 
Forest ridge, near the Dlack-boys. 

From tlic absotirc of natural sections, the relative position of the elay 
and sandstone is involved in wimc obscurity ; but the former, with its 
imbedded linieBtoa<^ is so peifcctly unulugous to that of Ashbumham 
above described, that there can be no hesitation in considering them as 

• Yonnfft Jffriadtttral Sumy. f Vide Tab. S, fi^. 8 and S. 



Digitized by Google 



IRON SAMD FORMATION. 



88 



consecutive deposits. The limestone ot FkMofield, like that of Ashbum- 
hani, Rntlu rfu'ld, tto. is almost wholly eom]X)sed of a spwies of Ti'Uina*; 
it is exjxKieU to view on the side of the road leading from Lewes to the 
Bhck-boya, nearly oppoute to the ninth mik-Btanc^ and is only occasionally 

It lies but a few feet beneath the surface, and occurs in horiioiital 
strata, divided into thin slalis by layers of blue clay, that contain laminae 
of a reddish brown shale, and shells of tlie same kind as tlie limestone. 
In Ihe wction ( fig. 2. tabi HI.) theie beds are represented as if lying in 
• basin or hollow of the iron sand ; but sulwequent observations have 
convinced me that this poeition is inoonec^ and tint the limestone forms 
an intervening de{M)i>it. 

At Isfield, about six miles from Lewes, in sinking the well near the 
Faeper WD, a hqrer of bivalTe limeatone tras diaeoveied in a bed of Une 
day at the depth of ninety feet. It evidently belongs to the same 
dejM)sit as that of Franificld, but the shells ap{>ear to be of a different 
s|>ecius; Mr. Wood (author of General Conchology, &c.) considers them 
as neaufy idaled to Tdlma eomea, i( indeed, they are not of ihe nme 
specieSi 

The geological position of these arpillaeeous limestone strata is in- 
volved in some obscurity. I'hc lowermost beds at Ashburiihain are 
supposed by an eminent geologist f, to coincide with those of the i'ur- 
bedc limestone; but at the same tame he lenuuks* <*that until th^ shaD 
have lx>en more scientifically observed, it is impossible to speak with 
absolute cert iinty." In the present imperfect state of our knowledge, it 
may indeed be diisputed, whether these beds alternate with the femiginous 
madt (as rapieaented in fig. S, tab. IIL) aw ntnate in a boUoir or beam 

• Mr. O. B. Sowerbf, author of "The Gawm af BsMBt and Fowl Sh^" kindly 
ohl^ed me by Ml ex«miiMtiun of the tbeOt conlaiaed in Ibe Fnufldi Knustone. The general 
appearance of aoine of ihemdnHHWliB thought resembled the AWndr, but other circunutancM 
lea him to conrider it pnmUs Am! Aey nugbt belong to the gcons Cgrini; the important 
queitioii whether they are of Muiae, or of fiteih water maait b mrafiM still ladicided. 

t Rev. W. CanybcAie, in Ffaillipa' Oeol^M 0«t>i>w% 
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of that deposit, (as in figs. 1 and 2, tab. III.) or fonn a piotnuian nrhfllook 
of the Furbeck lime-stone, as in the AnnOTi<<l diagmiL 




tu «. Inn fltnd. A. ShdOj Kmeitone. c Fuibedc hcda. 



§ 3. COAL. At Newick Park, Waldron, and Bcxhill, seams of 
fibrous coal resembling tliat of Bovey, liave been discovered ; but the thick- 
ness and extnt of the beda have not been eonecdy OMwrtained. To 
tix. Cater Band of Lewes, I am indebted fiir the IbUowing Mctum of 
IlieatmtBatNflwkic 

Sbction or TRB SraATA in Nbvick Old Pask, 

Mtnate one mile from the banks of the Lewes CansL 

1. Vegetable earth and Bsnd. 

2. Sandstone and clay. 

S, Sandstone and indurated marL 

4. Shivery sandstone and clay. 

5. Induiated day rubble. 

6. Sandstone and bhie day aUenatjng. 

7. Strong bind. 

8. Coal of the Bovey kind, examined only to the depth of eleven 
indies; it bassets out on the side <rf a rivulet, and may also be observed 
in the bank of die adjoining hop grounds. Several busheb of coal were 
^Ug up. The strata have a slip;lit inclination W. N. \V. 

The Newick coal in my i>os.se8sion has very much the character of 
jet : it is of a velvet black, does not sail the fi^gen^ has a resinous 
hutn^andaoonchoidslfiaotniie; is very brittle^ and bums wiUi a blight 
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At Bexhill, the south-eastern extremity of the Forest-ridge towards 
the sea, indicatione of coal inductMl some' (■nteq)rising individuals to sink 
a abaft, and at the depth of ICO feet, a bed of coal of good quality, was 
d i s wwg wd; bat mlbrtiiiiatety the woirfcs woe niddenlj inimdated by a 
vast body of mier, »id the undertaking ms finalty abandoned. 

It appears that the enterprise originated from the suggestions of a 
Mr. James, who was sent to Hexliill in 1804, to survey the estates of the 
Duke of Dorset. This gentleman jjerceiving some resemblance between 
the strata exposed by the wells at BexbiH Bamek% and those tdiidb occur 
at Borey* imagined tliat a bed of coal might be found at the deplih of 
about sixty ynrds. In consequence of this idea, a company of adventurers 
was soon formed, and the requisite operations were carried on in a dose 
near the sea-shoire. 

I have to oflbr my adaumledgemettti to Mr. Rand» fat die ftOowing 
aooouttt of the beds paawd thnugh on that oocaaion. 

Section op Stuata AT Bexhill, 
ei^kiKd in a search for coal, in 1804 — 9. 

Tink Fed. bte. 

Sunk. Soil, day, and sandy 



loam - - S 
Dark Clunch - 3 
White rock with kind 



0 
0 

0 

1 

0 

s 

0 



pattti^s • • 8 

Boied.Do. Da - 1 
Dark Clunch - 1 
Grey Kock - 1 
DarkCluiMsh - 1 
Stranggnyioek 1 
Blue binds - - I 
Grey rock with kind 

partings ..60 
BInebind -.10 



0 
0 

0 

0 
0 
0 
0 



£ 6 
0 6 



0 
6 



Stone grey rode 10 0 

Blue bind - - 0 2 7 
Strong white rock 114 

Dark Clunch - 2 1 9 

SmuiCeat - - 0 £ 8 

Grey bind - - 4 S 8 
Blue bind with iron 

ore - - - 8 1 9 

Mldte stone -10 0 

Clundi, or fire elay 10 8 

^VTiite sandstone 12 9 

Kind clunch parting 0 0 8 

Brown sandy rock 0 2 9 
Sharppddvm -800 
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Bluebind .12 0 

Strong brown rock 110 
Blue-bind, coiUaining 

iiiiptttuotu Q^^m 

leaver . . S 1 6 



Bhi»-bind irith iron 

ore - ... 0 2 

Strong Coal - I 0 



0 

6 



Yards 64 1 9 



The borings were continutxl, l)ut no account remains of the nature 
or depth of the strata : mention is made of a second bed of coal four 
feet six inehes thick, the coal of bad quality, and very sulphureoua. 
SalUtvater ooaed thraoi^ <ibe dhriaoiia of the bedib and althoi^ an 
«a|^e of eighty horse power waa emiilojedf llie norfcs were eompletdy 
inundattKl. 

I liave not seen any specimens of the fiexliill coal, but according to 
Mr. Rand, it resembled that of Newidt. It ia not m little cmioai^ that 

research for coal in so iiiiprol>able a situation, should have been attended 
with the slightest indication of such a substance ; since if in the ])resent 
infancy of geological science, we may venture to draw any general con- 
clusions from established fiicts, there was every reason to suppose, that 
such an attempt must have proved abortive. 

At Waldron, a thin bed of cannel coal has been noticed on the banks 
of a rivulet wliich separates that parish from Hcathfield ; but it has not 
been examined with any degree oi' attention. It is stated to occur in beds 
of a few indies duck, that extend fiw a quarter of a nule immediately 
bmealli the anrftoe^ at the bottom of Goer's wood. 

Ohganic Remains. 

The organic remains discovered in the strata above described, an' few 
and unimportant. The bivalves of the hmcstone; the impressions q/' 
Jenu in die sandstone of Bexhill and Haatings; and the fi^gmenta of 
/i^/i>> in thatof Honted, being the only extraneous tomSk that have been 
observed. 
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In other parts of England, the Iran and mitaiiii nautili, ammonitcai 

beleiunites. ostrcfr, tcrebratulae, and numerous varieties of s|K)nptte, and 
other zoophytes* ; but of these no traces exist in the sand of Sussex. 



VL 

§ 1| 8. LiHEBTOMB OF TlI^ATB FoRKST. 

The itnta that form the subject of the following observations posseM 
a high degree of interest, and constitute one of the most important series 
of deposits in this part of the kingdom. Tiie nature and variety of their 
ofgnoe lemnm, and the general feaemWanceiildidi thegr bear to tlMMe of 
the Furbcck limestone, and Stoncsficld date^livfe led me to an «Midiioiui 
hivestigation of tbeir liistory. 

I have however to regret, that the distance of my abode from the tract 
of country in which they are situated, has presented serious obstacles to 
an aoeunte detennination of their geogiaphical dimenwcm; but I hafe 
si>arcd neither pains nor exf>en8e to obtain a gmeial knowledge ct dieir 
fossil remains, and gcologicjil relations. 

As these strata are of inconsiderable extent, and hold an intermeiliate 
ntoation betiveen die Iron sand and the Weald day, appearing to repose 
upon tiie ibmer, it seems pobeble, that they are etAer a local depoutimi, 
formed in an excavation, or basin, of that deposit ; or a protrusion of the 
Purbeck beds, which lie beneath it. Without however, deciding in fa- 
vour of either supposition, it has been thought expedient to describe these 
stiata in a sepsnte section; and for the present^ to distingiddi them by a 
term derived from the central locality of the area they occupy on the 
surface. 

The strata of Tilgate forest consist of various layers of sandstone, lioie- 
stoiie» and calcsreous date, lying on a bed of bine day, of very CMuideF- 



• Phiiii^' CHrf/inf*, psgc 140. 
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able thickness. Advancing from the Downs, on the Brighton road, the 
outcrop of the sandstone is first seen near Taylor's bridge; and it sub- 
aequently appears on the margin of the rtieam that winds along the foot 
ofCucicflddpaikiaquaiterofamiletoalihof thetoi^ At thia spot an 
eieaTfttion has been made, which exposes to view a perpendicular rock of 
sandstone nlxnit twenty feet high; the strata are nearly hoiiaontal, and 
vary from one to five feet in thickness. 

The hin, on the southern slope of which the town of Cockfietd is 
situated* is also composed of this formation, and in a field adjoining the 
church-yard, the sandstone is seen lyin;; iM-neath a thick layer of diluvial 
aggregate, and containing subordinate beds ot limestone. 

From the cultivated state of the eountry, and the quantity of loam 
and vegetable soil, I have been unable to trace the outcrop of these de- 
posits \vith the rcqtiisitc degree of accuracy. In a northerly direction 
they extend from Cuckfield through Handcross, and Tilgate forest, to 
Crawlejr, and on the uortli-west probably as far as Horsham, and St. 
Leonard's forest; eastward I have not noticed them beyond the vicinity 
of lindfield; but it must be acknowledged that from the caVMS afaeaify 
went iontnl, their geographical extent is but imperfectly known. 

On the line of road extending from Hickstcd to Crawley, several 
quarries have been opened Sot obtaining the stone for architectural and 
other economical purposes, and in these excavations the ttnta may be 
examined with facility. 

In the se<"tions that were accessible to observation, some variations 
were noticed in the composition and relation of the beds ; but these were 
neither oonalant^ nor impcitint; and die entile aeriei is leadily identified 
by the extraordinary character of its organic renuini. 

The following section is the result of numeroua o lWBtM tions, and 
may be regarded as the order in which they genenlfy ooeur; ooonnencing 
with the lowermost deposit 

Section of the Stiiata of Tilgate Forest. 
1. Blue tenacious clay destitute of organic remains, and of an indeter- 
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minate dqpdi. In this bed mter ooonn at the depth of thirty or IMy 
feet 

S. Compact limestone, of a bluish grey colour, separated by seams of 
faidttnited Uue muA, into lajen, from three to tipdve iachea in Wi^kiif. 
It forms a bed atnut nine feet thick, and containe the bonce of two apeciee 
of turtle, of one or more spwii-s of crocodile, or monitor; aiul the remains 
of vegetables allied to the euphorbia;. The upper strata are a compact 
oon^omerate ; the lower are perfectly homogeneoua^ and idwre iu contact 
tridi the day, eontnn aheUs it the genua ^pen. 

81. Ydkiwiah sand, and soil eeloaraoas sandstone, alternating with thin 
layers of compact limestone slate ; containing bones of crocotliles, of some 
unknown animals, and of birds ; bones and plates of two 8|Kxties of tor- 
toiaeat oaiboniied wood; ramauia of TegetaUea leeembling the euphor- 
bia^ atboraeoent ftnia, gigantic reeds; and caati of vnivalvea and bivalvesi 
he. This bed is about seven feet thick. 

4. Diluvial aggregate, compcjst tl of quartz pebbles, and rounded frag- 
ments of chalk, limes tone, and sandstone, loosely united by a coarse grit ; 
it oontahM immense qnaatitieB of minnte portioaa of bone rounded bjr at- 
triUon, teeth of fishes, and of lacerts. Thiokness from thr(>e to aiz feet. 

5. Vegetable mould and loam, from one to tliret- fwt thick. 
Total thickness of the beds above the clay, about twenty-five feet. 

In this enumeraUon of the atiata, thoae feaaOs ohif a» mentumed, 
ivUdi uppen to oeenr moat ftequently hi the respective beda^ ainee the 
ctgssne remains arc distributed indiscriminately throughout the whole 
series of deposits although certain of them are more abundant in one 
stratum, than in another. 

The limestone (No. 1.) is exoeedingly compaet, and oftn great veaist- 
ance to the hammer ; it scintillates with steel, eftrvesces strongly with 
acid."*, and varies considerably in purity. The upper part of the rock is a 
conglomerate of a mottled appearance, exhibiting various shades of Iduc. 
white, and greyish green. It is composed of quartz pebbles and irregular 
ftmnaenta of limeatoiie and boiie% im b edded in a oaleareous ^ngue; and 
is mtenpeiaed trith eijataUiaed oubomate of fine. The qoarts pdiblea 
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appear to be of chemical origiii, and not derived from the ruin of other 
strata. The intermediate kyenaie a puieblnidipiej, or gieei^ 
stone, in texture and iqppeannce wvj mndi nwnmhlin g ^ finer beds of 
the SM-indon stone 

The inferior lasers are veiy analogous to the Turbeck limestone, and 
wliere in oontaet irith die dqr, contain remaini of the mne lands of tes- 
taoHe. 

The hcfl is triiversed by thin veins of calcareous spar c>f a light amber 
colour; and this substance generally occupies the fissures in tlie wood, 
boiwa, and other organic remuns, forming groups of tabular, and lenti- 
cular crygtala in the cavities of the KBieat0n«. It also contains small no- 
dular masses of carbon, and charred wood. Every kind of fossil that has 
been diw-ovcred in the strata of Tilgate forest, occurs in this bod, viz. 
bones and teeth of the gigantic monitor or crocodile ; bones and plates of 
turtles; teeth of fishes; leaves and stems of miphorbiie; easts of oniTalvea 
and bivalves, &c. 

The sand and sandstone, (Xo. S,) vary from a light fawn colour to a 
deep brown, and in some parts are highly ferruginous. The sandstone 
is soft and fiiable, and alternates with thin layers of calcareous slate. The 
latter is compaot, but readily sepamtes into thin fiake% and tiMse are di- 
vided lij the workmen into slabs, from one, to a foot and a half square, 
which are used for roofing in tlint jmrt of the country. The surface of this 
slate presents a most extraoniuiary apj^earance, being every where marked 
with undulating fimorn, so strikingly resembling the intpresmitsnMde on 
the sand of the sea shore, by the action of the wvm, that I cannot hot 
regard them as the result of a similar o}x?ration. 

The sandstone contains the teeth, vertebra;^ and bones of the croco- 
dile^ and large portions of the stems of vqjetables allied to the euphorbiie 
and diehsonim; besides othefs* which are in too impeiftetastate to admit 
of their charaeten bong detemined. The slate abounds with the cu- 



* Swindoii, near Marlborou^ Wilu; th« ttooe quanied in ita vicinily a m member ol \ 
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lionized foliage of unknown plants, carbonized w<mh1, and casts of uni- 
valves and bivalves. Carbonate of lime in lenticular ciystals sometimes 
occurs between the separations of the strata, and rounded quartx pebfalN 
in the blodcs oTMuidrtone. 

The aggregate (No. 2.) is evidently diluvial ; it lies in horizontal layers, 
immediately beneath the vefretable mould, and varies from one to six 
feet in thickness. It is of considerable extent, and there is scarcely any 
inequality of tlie moAee, in die immediate vieinily of Hidwted, Cmwley, 
ftc^ wfaeie it is not e i pow d to view. In the upper part of the bed, the 
fl m T^, limeslODe, sandstone, and quartz pebbles, arc reduced to the size 
of small grains ; and the bones, teeth, and other organic lemains, have 
suffered au equal degree of comminutioii ; in the iniferior lajen iSbej an 
conaidenibly laiger, and the dialk and quarta pebbles lem frequent. 

The chalk appears to have undergone but little change, except that it 
has acquired considerable hardness, probably from an infiltration of crystaU 
Uzed carbonate of lime. 

The quartz pebbles exhilnt their niaal charsctefs; they an sli^tly 
translucent, ff^l being rubbed against each other, emit a Strang eleetiie 
smell, with aStieam of hght at the line of coinsion This arrumnlation 
of water-worn materials is loosely united by a fine grit, apparently formed 
by the farther disintegration of the same sabstoniceB. TheotgBnic lemains 
eontnned in it are^ with but few «aneptMiM» reduced to fery amiU frag- 
ments, which ofibr but slight indications of their original form. Hw teeth 
and scales are the most perfect, their superior hardness having enabled 
them in some measure to resist the action of the water. Of these, the 
molar teeth of the •" —lA^— lupus, ate the most abundant The teeth 
and scales of the monitor or crocodile, and the bones and plates of a 
gpccies of tortoise, arc occnsionally found in it ; and also the triangiilar 
striated t«K)th, (Xo. 14.) and the teeth of a species of squalus, (No. 13.) 

We shall now proceed to a more minute emmlMtinn of the organic 
renuuns of these lenMrkaUe stmla; and by comparing them with the 
leoent genen, and vpedu, to which th^ ^Sf^u most neariy related. 
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endeavour to obtain some idea of the form, and structure, of the ori- 
ginals. 

Oroanic Ri-mains of thk Strata of Tii-gatf. Fokkst*. 
V^BOETABLK KEMAiNs. — Tlicse occur cithcr in the form of carbona- 
ceous impiearioiw in the linMatone tiate aadcanfeone; oroonntcf sand* 
stone casts of a ftfTqgpiMiin colour, bearing the form and external characters 

of the original. 

1. Jf 'ood, in the st&te of carbon or charcoal, still retaining its ligneous 
structure. The fiHnures m iti nibataiMe aie filkd, in aone specimem 
with white calcareous spar, and in otfaen^ with pjnritea of a briHiant up- 

pearancc ; the latter (iiiickly undergo decomposition by exposure to the air. 

It occurs in small portionH, which are generally imbedded in the more 
compact masses of carstone. 

S. The stems or cuhns of vegetables allied to the euphotlme, or to 
some species of arborescent fern ; perhaps Duktouiaf 

The surface f)f these fossils is rough, being covered with oblong irre- 
gular tubercles, disposed in longitudinal undulating lines. The trunk is 
nearly cylindrical, but som e w h at compressed, and is oomtneted at ine. 
golar intemls; in some specimens exhibiting rudiments of Inandies. The 
largest are nearly fn\irteen inches in circunifereiice, ami upwards of f<nir 
feet in length f; and from the iii)j)crfcct state in which these occur, it is 
evident that the originals attained a ver}' large sise : sections show no 
traoes of the internal stnietnre. They are associated with imprasnons of 
leaves and other vegetal remains, but my distance from the quarry has 
pievented me frmn ssoertaining the relation they bear to each other. 

• \Vlit-ii tlic idea of this work first suggested itself, my information conreriiitiH tbeiic de- 
po>it< wM too im]n'rtVct fur public-iitiiiti, and their desriijition was in cqdm ((m iicc excluded 
from the oripnal phn The (ir<;nriir remains I then possessetl were but few and uninteresting, 
and the plates wl iu ckvdti J tu otiicr <il)jects iK'forc more illuslriitivt- upetimen^ oei urti-il. 
Should circumstaiiiCK [H-rmit, 1 slnill hrreatter lay before tile jniUlic, lielineatiiim of M.'vcral 
CXtraordinar\ toi.sils recently ilis^'uvt rcil m [In -i' strata. 

t One of tho finctt speciiuciu tiitiicrto ducovered is deposited in the British Museum. 
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They arc ])rinci{>ally found in the sand and windstonc, and are covered 
with a ferrugino-carbonaceous crust, whidi iuUa uti' when the surrounding 
matrix ii iBmoviBd. 

I am unacquainted with any Tcgctablc«, cither raoMit or SamU^ nith 
which these remains can lie identified. They bear some analogjr to 
the Fhitolitiuu plantites vemicwui of Marten*, butdi£fer in the super- 
£flnl M^T^nllgi^ ■nd «m dealiluta of tlis fadmoKtieil body observable 
in the Derburdiiie IbifliL Thcf af^fee in (lieir general oonfini^^ 
the ei^horbio- of the East Indies, but at the same tim<% present diflfafetioei 
atllBciently retnarkable to prove their want of identity. In :dl probability 
they are casts formed in the cavities of tlie stems of urundinaceouii plants* 
the cmst with which they are bvceted, bong the lemtim of the cortical 
covering of the original 

S. A cyUndrical imbricated body, marked with interrxiptwl longi- 
tudinal striae — the medullary or internal part of a vegetable, analogous 
to the fiwrib hst deieribed. It u corapaaed of aanditoDc^ and ooeun in 
flasDienti of a Aot or mora in kngdi, and ftom aiz to inohea in div 
eumference. 

4. A hollow cylindrical body, sli||^tly compressed; the cortical Of epi- 
dermal remains of a vegetable. 

TluBfiMMtl is two indieaand a half long, twdve iachea in c ir c ui i iie rencfi 
and one inch in thicktiestt. The external surface is divided into compart- 
ments of a rhoniboidal form, by deep cancellated sulci, and the internal is 
marked with interrupted longitudinal striae^ ^parently the impressions of 
n bodty wUdh it Ibtmerly endoaed. This apedtnen ia decidedly the re- 
maiBa cf Ae epadcrmal ooveiing cf a plant, andi very prabaUy, of the 
same kind as the fiiaail, No. 3, the markings on the external siufacc of 
tlie one, and the impressions on the interior of the other, perfectly corre- 
sponding. In its structiue it approaches to Plantites verrucoaus o( Marten, 
but its esteraal aoiftee moranaarfy SBMmblaa that of PAttoltrAaia pUmiUe$ 
Mrieatutfi it howwer, eaaentiaitty diatinct fl«n either. It ia pco- 

* Pftrifieata Dtrbicnsia , or, J wurcs and Descriptions of Prtr^tlkm, ttBielti «• JIpiBm 
Oin, Ay H iUum MarUm, iX.S. ff^nui, 1«J6. T«k 11, 1% 18. 

o2 
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bably part of an unknown species of palm, or arborescent fern : Mr. Konig 
obfiervcs, that " some arborescent Dicksunias are very like it with regard to 
tlie kwmiige-shaped basei of the fronds or leaves." 

Tliii Hpecimen is fiom tlie saiidstoiie^ and is die onfy one hitherto 

discovered *. 

5. A compressed clavated culm or stem of a plant, the surface pos- 
sessing a leafy structure, and having numerous tortuous sinuses, that pass 
into the substanoe of the feml : a tnuurene secdom, tfaiee iodtes in 
diameter, exposed thirty-five openings produced by this cause. 

ThcHC fossils occur in fraj^iaents from a few inches, to several ftf t in 
length, and some of them attain a cotisiderable magnitude, being upwards 
of two feet in dicumlefenoe. They are of an inegnlar dub^Ske fonn, 
having a veiy narrow base, and are invested with a thick carbonac«:>ou.s 
covering, removable by washing. Their constituent substance is a hard 
limestone, of a light ash colour, interspersed with drusy crystals of car- 
bonate of lima. They aie fbond aw o dated with the ftanl vegeubles, prc- 
vioosly noticed, but are of more rare ooourrence. The internal structure 
of these petrifactions resembles that of many succulent plants, and in their 
outward form they so nearly a])])roacli the euphorbia;', that it may Ix^ pre- 
sumed they are tliu remains either ot an unknown species ol that genus, 
or of one very dosely allied to it. 

G. Impressions and remains of the foliage of unknown vegetables, in a 
carbonized states lying in oonAiaed niaaaea in the CBMttme and limestone 
shale. 

So fer aa thdr finm'oan be dwtmgiiialwid, aonie of the leaves appear 
to be of an ovate^ and others a lincari-lanoeolate shape} but thqr ave 

too imperfectly displayed to admit of accurate determination. In some 
respects they resemble the ibhage of the Derbyshire phytohte, Pet. Derb. 
Tab. lit ; and as they are associated with the supposed euphorbise, it 
seems probable that the stems of the latter weire fiunishedwiUilBavea, of 
which dieae are the remainB. 

* 8ulw>qttMit<iliiU itios> barn oomiooed ne dnt Aii ■pcdBm b deddedly dw epider. 
iMlo«««riiigorNw.Saiida; thskller bring dwAMto of «lwiiitanHlfMt«fdieiii^[^ 
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7. The impwrinnn of IsKna, of a ipedM of eorar or ae^ge; per- 
haps iris? 

These «re ftequent in the form of leddidi hiown ttun^ and im- 
pnaiMHM; nnihr ranwim ako oeoar m 

ronix. BflKLiA 

TheM^ ^thlmt obe exception, occur only in the stete of eaitg or im- 
pteMumi; and thdr ehwactcrs are ao imperfectly defined, tliBt it ii 
scarcely poanble to ■acertain the genem and ipedca to whidi. thqr 

belong. 

8. Vivipara Jhiviorutnf perliaps Paludituef 

Tlieae are a|ipaieiitly anular to the ahdls of the FMwnrth maiUe^ 
figured in takXVIL fi^ 6. They occupy the lowermost layen of ihe 

car-stone, and occur in groups of fifty "r sixty, disposed in relief on the 
surface of the stone, where the latter la in contact with the blue cUy. 

9. Vivipam CMltoM^ awociated with the former. 

10. Carta of qiiial nnivalve^ of uncertain genera. 

1 1. Casts of two species of raya or imio. 

12. Casts of four species of transverse bivalves, whose generic cha- 
racters cannot be determined. Some parts of the limestone contain a 
oonBdeial)le number of theae nudei, closely inveated by tlie aunrounding 
matrix, no appearance of the space formeily occupied by the shells being 
jxTccptible-t-. The surface of the casts is smooth, and of a femiginoua 
colour, spotted with stellular marking of^ darker shade. 

REMAINS OF riSHEB. 

The teeth, and perhajM the scales, are the only parts of fislies that 
have been found in these deposits. The former, Irom their hardness and 
durability, are in an excellent atate of pi ea ci v ation, retainin*^ their original 

• It is vrortliY of nMiiurk. that with the exception of frnfrmtnts of charred woikI, the vegetal 
reliquiii- of Ihe 'l ilf^ate limestone and sandstone, cunsi^t i xclusivcly nt tlmsr «!iicti poaMMtlw 
most simple structure, viz. tile mouocotylcdonous, or aciitjlctionous tribes o( iihints. 

f Tlu.-» mode of petrifaction is termed redintegration. Vide piiiie ."SO, Miit/iu's Outlim-s oj 
an Attemnt to etiabluA a K>itncMgc qf txtrmewa fottUt oh tcitnti/e I rinci^s, 8vo. 
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sharpness of outline, with their natural jwli.sli, lieightene<l and improved 
by mineralization. Their colour is a dark chocolate, inclining; to black, 
apjiarcntly produced by m impregnation with oxide of iron : tliey are ex- 
ceeding brittle* and have their mvitiea filled with tlie aubstance in whidi 
they are imbedded. 

1 S. A triangular tooth, of a species of Squalus or shark, resembling in 
form the specimen represented, fig. 9. pi. xix. toL iii. Org. Bern, but 
nnich smalkr: it ooeun abo «t Stonesfield, new Qxfiwd. 

14. A triangiilar tooth, with two lateral processes, the surfiMX longi- 
tudinally striated— length 0-9 inch. Mr. Parkinson has figured a similar 
fossil from the Old Passage, (>loucestershirc, but does not o&r any o|tt- 
nion as to what animal it originally belonged. 

15. Molar teeUi «f the An ai i acaa Theae are of a aemi-cMt- 
bicular form, sometimes slightly acuminated, from the size of a millet 
seed to 0-5 or 0-6 inch in diameter: they possess a beautiful poli^li, and 
are called " fishes eyes" by the workmen. 1 have compared these fossils 
with the molar teedi of the reoent A. lupua m aeawd^andcouldnot per- 
oetTe the ^^teat diffierenoe either in their form orstructom. Tbef an 
freciucntly worn nearly flnt^ jirobably from the mastication of hard sub- 
stances, as the recent fish preys on crustacoous and testaceous animals. 
In one specimen twenty cf thne bodies are attached to a small block of 
liimitaiM. Tb^ are very abnadant in the alluTial aggregate and are 
found in the Stonesfield slate. 

I G. Scales of a lozenge nhape, an inch long, and three-qaartez& of an 
inch wide, having bifurcated processes of attachment. 

These scales are Tevy thick, and of a glossy Uadc oolonr; the pmioen of 
attadunent is of a \m]e bruwn, and of a bony, or perhaps, cartilaginoua 
structure. Although in conformity with the opinion of others, I have 
been induced to consider these fossils as belong ng to an unknown fish ; 
yet I entertain lome doubts if they may not, with greater propriety, be 
lefened to an aninial of the hard tribft. 

• Vide Parhmon, Ow. Rem, toL & lix. flg. fl^ 7. Uym^ fig. 1SS8. 1625. Scilla, Tm. «. 
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BBKAI1IS <Mr OTtPAKOCS QUADKL'PEDS. 

These conswt of the bones, and plates, of several species of tortoise ; 
and the scales, teeth, vertebrae^ and other bonea^ of one or more speciea of 
crocodile. 

VOSSIX. lOKTOItBt. 

nwienaiiM of diese animals in my pnwwaion, clearly point out the 
existence of three species in the Tilgatc beds. The first, in the form of 
its plates, resembles the Testudo mydat (esculent green turtle) of Liimd^ 
(tatedb oMKt of Sdineidw), and miut'ettlMr have belm^ged to the anie 
qMdiOh or to one veiy amik^gaiM to il Of iSbsk Und I have the ftUowing 
ipecimens. 

17. Three detached plates on a block of car-stuiu, rc c iiil>li[ig tlie 
plates on tihe left dde of the tortoise vi St Peter's mouatawi. {Fauja$^ 
PL XIV.) Two or<]icaeaie.mntflal8d» hut the other is neeily perfect; 
it is of a quadrangular fionn, laeawwing S'4 by 9*7 indi. and its ed!gea am 

slightly dentated. 

18. A specimen six inches lon^ and tvro wid^ composed of three 
united doml pfaitea. 

10. Dorsal plates with rudimenti of ^ lifaa. 

These fossils arc evidently of the same sp<Tifs as the turtles found at 
Meliibroeck. It may be proper to remark, that tlie recent species above* 
mentioned, is an inhabitant of the coasts of the island^ and continents of 
the tomd aone. 

SO. Of the second spedea of testudo, I have but a few imperfect 
jjlatrs, yet their structure is so well displayed, as to leave no doubt of 
tlieir being distinct from those previously described. Their surface is 
ooveied with numeraaa little pits or hoUonrib irregularly disposed, and 
which served in the leoent state, to render the soft int^gunent of the 
animal more adherent. The spe<'imens in my possession resemble the 
plate from the Paris basin (fig. 1. FossUes de Paris, repttirs et poistoiis) 
described by Cuvier, and referred by that illustrious naturalist to the sub- 
genoB TrimufM of M. Geoffluy; a divisioii that containa fleah water tpedu 
only. 
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21. The existence of a third species is presumed, from a plate, to 
which a portion of (lie rib is still attnchcd Mr. ("lift of the Royal Colli"<;c 
of Surgeons, who did me the favor to compare it with the recent turtles 
inlliellfweiBnof AeGiU^ renuilcs that "thnfeMflmemUes the tkM 
ribftooi diened^ of a species allied to the hawk's-bill turtle," (testudo im- 
hricnta) which inhabits the American, and Asiatic oceans. The rib is longi- 
tudinally striated, and precisely amiLir to the specimen from Melsbroeck, 
Hg. K. Planche V. of Burtin *. 

or the bones of the testudinea, I Itave obtained die feUowing^ and 
probubly several others, wbidk at pieaent I am unaUe to dirtfaiyiMh from 
those of other animals. 

SS. Part of the Omoplate or scapula. Cuvier, Tome IV. PL 2. 5. b. 

28 davide. Cuvier, Tome IV. FL S. 5. tf. 

My excellent friend Mr. Lyell, informs me, that the remains of aeveral 
sjieries of tesfiido have Iwen discovered at StoiiesficM ; and that some of 
the plates which he saw, resembled the first species above enumerated . 
the drcurostanoe ia mentioned here, to point out the remarkable cor- 
leapondence flmt eriata in the contents of these depoaita. 

70BBIL LACBRTA • 

Thc! teeth, vertebra*, Tjones, and other remains of an animal of the 
lizard tribe, of enormous magiutude, are jxirliaps the most interesting 
Ibania that have been diioovered in the county of Snnez. 

The teeth and scales, like those of the fishes, are generally well pw* 
served, but the Iwnes have sustained considerable injury from fracture 
and attrition, which renders the determination of their osteological cha- 
racters exceedingly difBcult Of the numerous spedmena in my collection, 
not one ia perfect; by ftr the greater part eo n dstin g of flregmenta loonded 
by the action of water, and deprived of those anatomical distinction.s so 
essentially neees.sary to the chicidation of the form of the original. They 
are heavy, brittle, of a deep brown colour, and strongly impregnated with 

• 0)-t/rtn^rap/iic dc linijrclles, ou Description drs Fossiles tant naturell qu arciJenteU iliroinyrit 
juiqu'a ce Jour dans Ift Eiwirom de ttUt t'ille, par M. traufoit A'avier Bvrtin. Folio, 1784. 
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iron : and when exposed to the action of the blow-pipe, evince unequivocal 
proofs oi their animal origin. Their cellular gtructure ii sometimes 
beautifully displayed, being injected either widi Ihnertiwie^ or oystalliMd 
carbonate of Une; and in numerous specimens tihe medullary csritkiof 
the long bones are filled with white semi-transparent calcareous spar. 
The vertebra; are the moat entire, but even these have their bodies more 
or leas compressed, and their proceaaes broken, or altogether destroyed. 
Bat notwithatandlng the mutOatioii theae zemaiiiB ham nadeigaiw^ their 
oateological characters are still sufficiently marked, to denote not only the 
genus of the animal to which they belonged, but also ioafiord some ali^ 
indication of its species. 

The fbHowing are the moat iUaalnitive qwdmena in my poaaemiop, 
and from which the suggestions hereafter eAied coneenung ^ wrtnre of 
the original, are prinei[>ally derive<I. 

S4i Teeth of a conical form, slightly curved, their surface covered with 
muneraiia Inngtndmal zidgee or atm^ whieh e on w r g e towards the apex: 
the ai^e^ tenniiMtioiM are acuminated in aome emmplin and founded 
or obtuse in others. 

These fossils are eillier round, or somewhat compressed, and vary 
considerably in size and curvature; they are from OH inch to 3 inches 
long, and from 04 indi to S*8 inehea in drcttmfereaee at tiie baae; 
the up{)or part only ia atriated, the lowermost half being perflKtly 
smooth. With but few exceptions they consist of the crown of the 
tooth only, appearing as if broken off* close to the jaw; and although in a 
few instanoes part of Ae fing remains, yet dm detached at^ in whidi 
thqr are fimnd, prefenta their mode of inaertion ftom being aoenratdiy 
determined. The fangs are hollow like those of the crocodile, but the 
presence of younger teeth within the cavitiea of the older one8» as in that 
animal, has not been detected *. 

The teeth pomesaing the characters here enumerated, constitute the 
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in the jawB of the nine specific, pr belonged to different species of the 
nine genus, cMUMt alt pnient lie detanuned. 

Mr. a. Neady cyiindfiaJ ; dimininhiiig raj gradnally townds tihe 

apex, which is obtuse. This variety is represented by LhlVjdt Bff- 1818 
and 1319 ; the largest specimens are of thi^ kind. 

var. b. A slender delicate tooth, rather comprcs&cd, curvature gradual, 
i^ex dii^illy acmninated; Mr. Clift^iflioeniiuned a too<]i of thk qwdea^ 
obaarrea "Ihat there can be nu doubt of its having belonged either to the 
crocodile, or monitor ; I know of no other animals whose teeth have the 
lateral ridges so strongly defined." I have several teeth of this kind from 
Stoneifield* collected by Mr. LydL 

var. c. A slender tooth, neaily strught ; very similar in form to the 
teeth in the anterior part of the jaw of theCavial or Gangetic mK-odile*. 

25. Scales of an irregular rhomlioidal form, exceedingly thick, with 
one extremity sharply pointed ; these are associated with the teeth above 
flmcribnil, and ped^ctly resemble the scales of the recent alligator in 
Exeter tawnge. 

VERTKBRJl. 

These differ from each other in the number, situation, and form 
of llidr procew c s, wbidi vary aooording to the situation the Tertdme 
f w p e c livdy occupied in the qunal column. In their geoenl ehaneten 
they resemble those of the crocodile, from which however they are 
separated, in having both faces sUghtly concave. A similar structure has 
been noticed by Cuvier, in the vertebrae of an unknown fossil crocodile 
diMcuve ie d at Ham and Honflear; and it is to tiiis apecies that Ae 
osseous remains of the Tilgate beds mast nearly correspond. 

The vertebra; are of three kinds, vis. dbrfflA ^um^'*, and eaudaii the 
cervical have not been discovered. 

its, • DortoL The most perfect spedmoi resembles the vertebrae 
delinflatedbyLlnvyd,4g. 1607. andiig; 11. FL If.of Cuner; or mora 

• On the authority of Clift, Eiq. 

f Description dtt Otitmtnt del EiwdrtM fB u f /km M in Htm*. OttitT, J u i mm m 
Foutlet, tome IV. CrocodUa FoiiUtt. 
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ptoperly speaking, partakes of the characters of both. The body is 
iBi^tly contracted in the middle, and has two cofltal depreauons, or 
ooQom arlienlating surftees tat reeetving flw beads of tlie rib% OSNMeCto 
toKlah, a, b. CuTier,]i06 dt) between whidi are two Sbmu, eadi wnBtaitikig 
ft foramen ; the faces are taoumuKif eUqfrtkaL Tbe i^^if «f the 
fertebra; arc as follow : 

Length of the body, 1-5 inch. 

Tiamvene dmnieter of die fteei, 9 indies. 

Anteiio^KWtenwdiaiiieter, l -5 inch. 

The proof«?se8 are wanting; but traces of the suture by which tlie 
annular part was united to the body of the vertebra', are very manifest. 

97. * jLumAor. Tbese leeenble tbe fimner, except tfaet fbe ooetal 
depveauons are absent ; they are of a lai^ use, and must have belonged 

to an animal of considerable mnpnitiKlc. One specimen, which is precisely 
similar in form to the middle vertebra?, in fig. G, Crocodiles I'ossiles, PI. 
I. of Cuvier, (except that both its faces are sUghtly concave,) is of the 
ftMowiiiig dimenaiope : 

Length of the body, 6 indies. 

Diameter of the faces, 3-8 inches. 

Diameter of the middle, US inches. 

Like the v erte b w described by Cuvier, thi.s s|>eciinen is more con- 
tracted in the middle than those of the recent crocodile, and it also 
lesembles the former, in having a deep fossa immediatdf beneath the 
annular part. (Vide d. fig. 10. Cuvier, loc. cit.) 

28. * Caudal. In these the axisof the body is modi oontiacted; they 
are of an elongated fimn, and bear a dose analogy to the m t eb we of the 
leeent crocodile, (fig. 7. PL II. Os s^pords de Crocodiles, Cuvier.) One of 
the most interesting specimens* in my possession faas the lemaina of the 
spinous and articulating processes. 

* This fos*il WM fubmitted to the impoction of Mr. CM, v,Uo remarked, that it perfectly 
membled tbe Tertcbn of » craeodile, except that bodi its extremitiefl wen ooaone, while 
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Length of the body, 3 inches. 
Diameter of the middle, 1*8 inches. 
Diameter of tfiA fiwea^ 1-4 indiM. 

llie agreement betjreen the vertdnw here described, and those of the 

fosul crocodile of Honfleur*, is so striking, as to leave no doubt in my 
mind of their identity. This opinion Ls TOnfirmed by the nature of the 
Other bones entombed in the same deposit, and which we shall now proceed 
to eramine. 

Of these remains the rib* are the most perfect, and their osteological 
characters are de<-i(letlly analogous to those of the lizard thbe. The 
following are selected as the most illustrative examples. 

S9> Furt of a rib^ ^th the vertebral extKmity remaining. The heed 
of Ae rib^ and the tubercle by whidi it was attached to the transverse 
praoen of the vertebra^ aie InokeD oC Init the ntuation of these parts is 

* Two ipMlis of CHModlb iM flnad n • ftailiMe at Ham awl Hbaflasr; ona baring 
ila mtebne cooBtm-cmmat, aa ia the recent ipede^ and tiie other with both Cicea of tM 
yer t el m e ali^dy concaTe. It b to the ktter, that tiia bones in qiualion are referafalei a 

■pccies that uiner considers lu extinct, but which ia aaariy related to the Gavial or Gangetie 
crocodile. These organic remsini also correspond witil those of the Tilgate strata in their 
mode of preservation, but the bed in which tliey are deposited, (and which I had fimneiljr 
imagined might be identified wiUi our Weald clay,) is referred by Mr. Partiinson, to die Blua 
Lias of Dorsetshire. It may not be unintereiiting to add Cuvicr's description of the strata- 
After a few prc&tory observations, this ilhistrious naturalist thus proceeds ; 
*■ lis sont tous dans un banc de mame calcaire endurcie, d'un gns bieu&tre, qui derient 
piecque noirdtrc quand il est humide, et qui regne des deux cat£a de ronboachure de la 
seine, le long du rivagc du pays de Caux et de cehii du pays d'Augc, conunc au cap de la Hive, 
et entre Touijiu et Divet, vis-a-vis les Vachu-iunre*. 

'• II hY'Ilvc cn quelques endroits au-dessu« du niveau des plus hautcs manfes, ct dans 
d'autrfs il est rec <un crl par les caux de la mcr. II rcci.lc partout des huitres, de j>etites moulcs, 
et do pctitcs tcllines Ji»coide8 d"eap< crs (mrticiili.' rf «, et les os eux-m«!mca ont des hultres et 
des tuycsiix de scrpules adherens a Icur Htirfacr ; mais il n'cst paa aia£ dc dire si ccs coquiiles y 
tenoient d<j;"i avant qu'ils euasent vli I'livflonfM s ]i.-ir la iiuiriie, ou si elles ne s'y »ont attochees 
que drpiiLi quo lamer les a lavvs et mis :\ decmni rt. 

" (juant a cc banc dc mame, il cat ccrtaincmcnt plus antiun que la masse immense de craie 
qui repoie sur lui, et qui g'elevant en fnlaisH-s de 3 et iOO |iieii» de hauteur, fonnc tout le 
pays de Caux, une partie du pays d'.-ltigt, et s'ctend en Picardu-, en Champagm, et jusqu'cn 
Jhfgktfrn: 

" La isuhstance des on est d'un bnin tres-fonc^, ct prcnd un beau jioli : les acidet la dissol- 
vent et en prcnnrnt une teiiite rnULjeatre, qui Lininuice qu'elle e.st caluree par la fer. Rile a 
cependant conserve unc portic de sa nature auimale." Cuvier, Aniaumte FouUet, Tome IV. 
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sufficiently indicated, to prove the resemblance of the specimen to the 
vertebral end of the ribs of the crocodile, PL ^ 6^ 4. k. L Os separts de 
CroeoiUet. Ctawr, Tomvr. 

80. A rib tweiity«oiie inches long^ with liodi oxInniliM dmUroyod. 
The sternal end is transversely elliptiral, and about two inches in circum- 
ference ; the bone gradually increases in width towards the opposite ex- 
Uemity, where its inner surface becomes nearly flat, and the outer slightly 
tidgedi Ae width of lids portion ia equal to the ciicumlennee of llie 
■temal end. Fragments of ribs of this kind ooeiir also at Stonesfteld. 

From the mutilated state of the following specimens, the references to 
Cuvier's figures of the bones of tlie recent crocodile, are probably in some 
l iH tiiww etw n e ou s ; they may, however, Ibt the most part, be regarded 
w neariy qipradmatiiig to eovfeetnevL 

51. Portion of the sternal end of the dwide? fig; 10^ FL £. (Oi 
tSparh de Crocodiles. Cuvier, Tom. iv.) 

52. Head of the radius ? b, fig. IS, PL 2. 

m. Carpal extremity of ^ ladius? A, fig. IS, FL £. 

34. Part of the os pubis? c, fig. 15, PI. 2. 

35. Fragment of the os ilium ? a, fig. 15, PI. 2. 

36. Lower extremity of the femur? £, fig. 12, PL 2. 

87. Some Augments of a eyliiidxioal bone^ prabebly the Ihmmr, indicate 
an animal of a gigautie magnitude. I have apeeimens fix>m ten to twenty, 
■even inches long, and Gtom eleven to twenty-five inches in cirrumference; 
the substance of the bone being more than two inches tliick ; some ex- 
amples have large foramina for the passage of blood-vessels *. 

8& Lower extremity, and other poKtioM of the tibia? fig. 11, PL 8. 

89. Fragments of the metataxml faonea? fig. 16^ PL 9, 



• I may perhaps l>c nc( nse.l of Irululpn^r in l5i(' m.'irvcllous, if I venture (a sfatc, that 
upon comparing the larger bdncs of tlu- Sus-icx ni' initor with tliiise uf the elf phiuit, there seema 
reason to iiui)p<i!»e, that the former iiui^t Ioim' laiirc than ei(iiiille(l the latter in bulk, and have 
exceeded thirty feet in tengtli 1 aud yet Mue fragtucnts uf boiie ia my pwseasion, wmrrant such 
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From the farts that have been presented to our notice, we may with 
confidence conclude, thai the remains in question belonged to an animal* 
approaching in iti oataological chancton to tbie enoodile, (or perhaps to 
the gniit Momlor of CnvierO but diflfcring in najinportuitputiealan 
ftom the recent species : that they arc precisely similar to the bones of 
the second species of fossil crocodile discovered at Honflcur, and which 
Cuvier considers as an extinct animal, related to the Gavial or Gangetic 
eraoodfle; hw%» that thk qwdei eaceeded in —igiiifaiJB ofwy muhmiL of 
the lund tEibe tutberto duoomed dthcvln a leoent or Aaail state; 



Associated with the remains of the monitor and turtles above de- 
fleribfld, iM Mvonl teeth and hahiBat whoM dianetttt ew too ofamne and 
unoartain to admit of detenmiiatioii» withottt the aid of more iEoatiative 

specimens. A brief description of these fossils is here inserted, not in iiie 
ho|K' of Ix'inp^ able to eluc-idatc their nature, but to record their y«'«*llflffif 
in the Tilgate beds with a view to future inc^uiries. 

4a TMh, Among these are several indaon and melares that 
have evidently belonged to the same kind of animal ; they are of a veiy 
singular character, and differ from any previously known. The molares 
are of an irrcgidar pentagonal form, theis sides channelled and obscurely 
striated. The mastiBating suiftoe is perftetly nnootli, and rather de- 
prsased in tiie centre^ and in the laigest specimen is 0*8 indi longi and 
0-5 wide. They eonsist of tiie amwn of the tooth onlf, and are peiftctfy 
solid. 

An incisor tooth that appears to correspond with the preceding, is 
1*8 inch long; it it slii^tly bowed^ and neariy smoodi on the inner sor- 
face, but externaDy has a longitudinal ndge which extends down the 
front. The crown of the tooth i^i 0 6 inch long, and 0*4 inch wide; its 
sides are angular, and their edges finely crenated. 

41. An indsor tooth of a cnnei&nn shapes 1*1 indi wideband l*4indi 
hNQg; the crown only remains. 

When peifect, this qpecimen most have lieen o£ a veiy eonndemUe 
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mie ;— several nnalkr mwitihn wars cSM0T8|«d by Mn> llanteH in the 

diluvial aggregate. 

48. A curved tooth much compressed, the lurfiice smooth, the apex 
obtaiBb and the edgM Mtnted. The tatmul oMtgn k dude and 
nmaded, the inMr edge thin and aeutei length 1'5 indi. 

Tliis sj»ecjmen resembles fig. 1S28 of Lhwyd, but does not entirely 
correspond with the figure of that author ; a reference to it will however 
serve to render this description moire intelligible. " The teeth near the 
front of the lower jmr of the iemMoirfsb aie weey rimflar in fimn*." 

48. Part of the scale of a fish ? it is half an inch square, and its smfiwe 
covere<l with irregular depressions. " The markings on its surface re^ 
semble those of the dorsal scales of tlie sturgeon f." (Aocipcnser sturio.) 
May it not have belonged to a specieiof trionyx? 

44. Fart of the bwer jaw of a fidi? (or of an animal allied to the nuv 
nitor?) iml)edde{l in a block of limestone. 

This interesting specimen is in the {XMiscsmon of my friend R. Weekes, 
Esq. of Hurtperpoint. It is part of the right aide of the lower jaw, about 
l'6indilong. It enntnins seven shndetcnrved pointed teeth, the laigwt 
of which is 0*2 inch long. Mr. Konig, to whose notice it wat Bubmittedk 
thought it lH'l<>n<»e(l to an animal alliwl to tlu' monitor. 

45. Portion of a rib slightly curved, and nearly ilat. 

Length 14 inehai ; width of the n ai t o we at ertremily 8*5 inches, of the 
vrideat, 8 indies; thidmoaa, O-S inch. 

This 8j)ecimen hears a greater w e BmW a nr ie to the nb of a quadruped, 
than to those of the lacertse 



I'rom tills sketch ul' the strata and organic remains of the Tilg^te 
strata, impetfisct as it may hs^ serenl important inferenoss natnially arise : 
bat as my information conoeming these remarkaWe deposits is too limited 
and uncertain to wanant any general conchisionib I sludl not at praMat 



* OnlksiiHaari^orilKGIift. 
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presume to attempt an explanation of the phenomena they exhibit, but 
conclude with a brief recapitulation of the facts whidi iim investigation 
appoan to luwe eatiibilidied. 

1. The countiy in the environs of Tilgate forest is composed of Tarioui 
hoih of limestone and sandstone, covered with a lajor of diluvial dctritua; 
their total thickness being about thirty feet 

£. These deposits (so for as our knowledge extends) sM of ineon* 
sidecaUe CKtent, oeeiqiyiiif a diitiiet not exoeM ' 

S. They contain the remains of oviparous quadrupeds and fishw; 
fresh water ? and marine shells ; and numerous vegetables. 

4. Of these remains, a few only are sufficiently entire to point out the 
diaiaeten of die originals, the nuwtoonndenble portion being tednoed to 
fragments, and rounded by attrition ; and all mora or len broken and in- 
discriminately iiiixe<l tofrethcr. 

5. The more perfect examples are referable to the following animals 
and vq^ebdilet: mx. 

An animel of tiie liiaid tribe, of gigntio magnitude. 

Other species of lacertse^ the cfasnctera of whidi have not hem satis- 
factorily determined. 

Three species of turtle, two of which are marine, and the tiiird, a fresh 
water apeeiee; of the fiinner, one is idafted to TValmb n^fdatt and the 
other to T*. imbneaia. The fieah water apedet reaemMes the hmSl tnxtle 
of the Paris basin. 

Two kinds of iishes related to recent species, at present inhabitants of 
our 8BBB, (if not the same?) via. Squalus mwteln, and Aiwika$ Agmt. 

Several spedes of bivalve and univalve dieltfidi; the fimner be- 
longing to the genera myn and unio ; the latter to the genera vivipara? 
or paludina ? consisting of the same species as the shells of the Purbeck 
limestone. 

The T^getaUes reeemUe in their genenl diineten, certain phnta 

peculiar to tropical re^ons, namefyi the Euphorbia and Dicksonia ; some 
of them are evidently the remains of palms and gigantic rcedfli and one 
species is very similar to the cuiumou Carex of our rivers. 
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It results from these observations, that the animals and vegetables of 
the Tilgatc strata, must have been oven»helin«l by a fluid in a state of 
violent commotion, suice they are generally broken, and their iisi^cnts 
pvomiscuoafllj mtermingled ; yet fimn the pctftet nunuMr in whidi die 
teeth, eodes, and other |>art8, are preserved in 8ome examples, there is 
reason to conclude, that the originals were not transportctl from a di^itant 
oountr)', but Uved and died in the vidnity of the district, where their 
remains are noiw. entombed. 

In he/t, tbe esiitenoe of dry lend at no greet dietanoe^ leenw deariy 
Indicated bj thcio remains of vegetables and amphibia ; some of the former 
must have grown on the borders of a river or lake ; and the ha!)it.s of the 
recent species, most nearly related to the latter, warrant a simikr conclu- 
•ion, einee thej ere well known to frequent the riven and marahy tracts 
of tro|NGal re^nna, in the aands and banks of whidi tibey depoait thdr 

Keflectiiig upon these extraordinary facts, may we not inquire with the 
illustrious Cuvier, " At w/tat period was it, .and under what circumstances, 
that turtkt and g^entir eneodUet /nwl in our elumtet ttnd wnt Jmied 6jf 
foreata of pahma^ mid arbonteeutjtrnff" 



On tu£ Geological PosiTtox of the Strata in tue Environs of 

TiLGATE Forest. 



Tlie geological position of these beds is involve*! in much obscurity, and 
cannot al present lie «itisfactorily dctemiined. The analog}- wliich they 
bear to thobe of Purbeck * is however so striking, that the mind naturally 

* The Purbeck beds occupy the highest place in tbc ooGtc scries, and cunsuit uf iliin 
■tnU of argQlaceona limeatone, alte mating wiili schistose nuirlii, fonning an aj^greftate of more 
thn aOO fiwt in thidnMS. 

The fbaib of tha Pmbaek ttam couilt eUafljr of ahells, which are sujipoaed to rcMmble 
ftwh wmt ivedM, IS dM wr^mr, qwbritaM^ fkunriu,iu.i ifwiiiBM of tA, )mmi, 

I 
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assigns to both the same relative situation ; yet the latter are well known 
to lie immediately beneath the iron sand fonnatioii, while the strata in 
question, are almost in contact with the weald clay, appearing on the 
■nr&oe^ m rqpRMnted in the annexed diagram. 




0. cy ifc of llie Sontib Downa. b. Blue chalk marl. e. Green aand. 
d. Weald day. e. Sand. / Tilgatebeds. g. Iron sand. 

It is obvious from this section, that the only hyjiothesis by \vhi( h the 
connexion of the Tilgate and Purbeck beds can be rationally explained, 
is that of supposing them to fimn a protmrion thnm^ the iron aand ; 
the idative poutMO of the leqieetive aubatanoes bdng audi, that a de- 
nudatiaii, or xemoral of the wpper beds, could not have ott asioned their 
present appt>arance. And as the thickness of tlu> iron sand is estimated 
at 500 feet, tlie Tilj^te strata, according to this sup])08ition, must be 
situated on the aummit of a hilloek^ or peak, 600 feet above the level of 
the iqipermoet beds of the VvAeA Ifaneatone. 




9. u. Inmaand. i. TSlgatebeds. c. Fnrboek Umestone. 



and nkmoroiieorBiuro spciie* of turtle ; and the bonc» and teeth of uii Mnm»U( ti.e lizard 
tribi Stothe crr>co<lilc. The cireumstancw under which these sln,ta «i>p.'«r, ditler i^ocNitly. 
TEw««dUtinctlv see n in the l»lc of Purbeck, and I'nrn. a eonsuleruhle distnct m ^ ..rkshire. 
Vale of I'lckcring. Th^tam, HrtUa ajfcar iu Aent n*"^^hcr ^^''^J^^Jf^J^ 

(PhSIBp^ OndmM of QvAogj-) 
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The discussion of this subject cannot, however, be pursued in this 
place, without lcndiii<^ to the anticipation of facts hereafter to be ex- 
amined i it vn\l therefore be more conTement to reserve any fftrther ob- 
aemtioni to the ooBcluding sectioa of tlui vdnne. 



On the Aitalouy between thk Organic JKeuains ov *bb Tiloatb 
B«iMf AHD TBtMK OF Stoimmmvo, mas Oxvoko. 

In the course of tin's inquiry, allusion has been made- to the fostuk of 
the StonesfielU i>lute, and their general resemblance to those of the Tilgate 
ttmtas this oonespoDdenoe in the aig^sac lemaiiM of depont% irinoie 
geoloipoal rdatiaiie aie lo entiidj di—iinilw, is a ftet mffleientty in. 
teresting to require some attention. 

The Stonesfield Umestone is well knovm to belong to the middle beds 
of the ooUte, and has long been odebrated for the extnordinaiy character 
of its fiMaOi; of which* howeter, no detailed aooonnt Im tqtpMoed 
before the public*. 

Accordiuu; to Dr. Kidd f-, it contains crabs, bird.s, tortoises, and one or 
more large quadrupeds; and tlte liev. W. Couybeare, in his highly in- 
teieiting menuMr on the J^MOtaMrtu% mentioni^ that it abo indoaea the 
remains of ** an immense saurian animal, approaching to the characters of 
the monitor, and which, from the proportions of many of the qpedmen^ 
cannot have been Icf^s than forty feet long." 

With the assihtance of Charles Lyell, jun. Esq. M. A. (of fiartley 
Lodges Hants,) and aided by an interesting eoUecticm of Stoneafield 
ftsgils, for which I am indebted to his fibenlity, I hare been able to as- 
certain that the fidlowing oiganic lemains ooonr in both depositib 

• In dwMnnd part of the fifkh vol. of the (}>■<•]., ^. Trans, nulili^iicil, Mr. Conylis-are 
tlate<, that Profenors Kiild .md Buckland ha>c born loni* t-ii;^iii,'eu in the ttudy of tbieie im 
teKBtinR rrniuiiiii, and it i» exprrtcd will ahortly publish thi- re.Milt of Cbrir Olwif Htkini 

JGtolugktU Jittay, hj J. Kidd. M. D. Sto. 1815, p. 2S. 
Gttkfiui Trantatiiomt, VoL «. p. SM 



eo 



STRATA OP TILOATE FOREST. 



The teeth, hbs, aud vertebne of a gigantic animal of the lizard tribe. 
Bones and ]dalM of Mveind qMcin cftartoue. 
Teeth of a species of sqnalns and aniiria— , 

Scales of fishes, and laccrtn- 

Bones of birds ? and of quadrupeds ? 

A plant of the genus carex, allied to recent species. But the reseiu- 
Uanoe extends no ftrther; the irigonuewnd b^emmies at the Stonesfidd 

slate do not occur m the Tilgate beds ; and the dioifMi«, euphorbuf, 
of the latter, have not been discovered in the former deposit. It is 
scarcely necessary to add, tliat the limestone slate of Tilgate exhibits no 
times of ooBtk stnutuie. 




WEAU>, OR OAK TBEB CLAY. tf 1 



VIL 

\t. 9. WEAIA OB OAK' IRES CLAY; CONTAIMDIO SimORDIMATE 
BEDS OF LDIESTONE AND SANDSTONE. 



TetairovCfa Chj^Onfer qf Superposition «/Ul0 Sir&la, ^ bg Pro- 

fesftor Buckland. 

A tenacious clay, varying in colour from a yeiioHish brown to a dark 
Uuish grey, and oontaimng beds of liniMtaae nd MndstoM^ sueeeeds die 
iron nmd deposit It fonns, as itji imne impUe^ a loil peculuurfy &voiir- 
able to the growth of the oak, the tract of country in whicfa It pr^ 
dominates producing the finest timber in the county. 

The weald clay appears on the surface between the outi-crops of the 
inn Band of the fiweit ndge, and the graen aand, and ita houmfarieab «m 
tolenUy well defined by the basseting edges of those formations. Ita 
occurrence is also indicated by the badness of the roads, and the lux- 
uriant forests of oak with which it is covered in many plaoea. It is of 
considerable ertwit and I h lcikn c afc ThewdbaunkinitaiedBepkandthe 
water genaaalfy of bad qnali^. 

This deposit forms a vale from six to twelve miles in breadth, oc- 
cupying the lowest jiart of the wealds of Kent and Sussex, and skirting 
the base of the chain of sand hills situate on tlie boundary line of the two 
counties. This tbIb ootmnenoea near Fevenaey, and runs paialkl with 
the northem escarpment of the Downs, to Petwwth and Haslenm^ its 
inner margin extending to Horsham ; it then passes into Sumji and' 
finally into Kent, where it obtains the same relative situation. 

■niis day ia destitnte of organic tmmot, but is wdl characterised by 
bedi cf aigtUaeeom ihd!^ Ifanestone^ that oecnr in various parts of its 
eonne in Sun^i Eenti and Sussex. 
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We shall now proceed to particularize a few localities of this deposit, 
and afterwards give a detailed account of the limestone strata, the geolo- 
gical histaijr of yAitSx k particularly interesting, from thw wappimed 
analogy to ihe FuibedL 

At Swingate, near Flaahett Park, in the pariah of Bingmer, a well was 
sunk in the Weald Clay, to the depth of seventy feet ; and at ^Ir. HiU's, 
on the £royle, a well, ninety feet deep, was carried by borings forty fieet 
lower; in botb mufamcw the wafeer waa bnckisfa, and unfit fiir colinaiy 
pur]>oses : no organic remains were discovered. The deepest borings in 
Mr. Hill's well brought up ironstone and sand. 

On a farm belonging to Mr. John Hickman, at another part of the 
Broyle, trials were also made tar water, bat the lesnlt was equally un- 
flivoaiable. To the intfllligait proprietor of tiat estate^ I am inddited 
fiir the fdbnring section : 

Section of strata in the Broylc, near BiHCwna, (communicated by Mr. 
John Bieknum, of WeDingfaim.) 



<* 1 . Ochraceou» clay, becoming hard, and untractable when dry 5 

" 2. Clay, with a thin vein of sand - . - 5 
« S. BloeodE'tree day; toiaaaua when wet; cnunUes veiyflne 

iriien exposed to the sim ; a good manuM Ibr li|^t aandy sqiIb - 5 

• 4. Yellowish brown clay - . - - - 10 

" 6. Clay of a light blue colour - - - - 10 

** 6L Ob^ of a deeper blue, impregnated with iron ... 5 



At tiiis deptih a spring suddenly huat fbrtl^ and tapiSLy rose to the 

surface : it has continued to flow in a gentle stream, but the water is too 
strongly impregnated with iron to be fit for domestic ii&e." In an ad- 
joining field, JMr. R. bored to tlie deptli of sixty feet, when the auger 
became inuDoveaUj fixed in a haid subatanee; pcobaUyabedef Smsex 
nuHrUe*. 

* Tbe vdUiggen regard thi' la cunence of ihit limestone as a sure prognostic of good 
tntarj and awnt uuit mbm H to afawnl, the mier of dw tkj u bncktoh aod mmolitilile. 
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§ SrsBEX OR Petwohth Marble. 

Syn. — " Mannor viridi-citiereum cochkit rtfertum." Da Coflta's Nat 
Hist, of Fossils, p. 235, No. Ixxvii. 

« MaMeJiwn POwortkt Ammr** Woodvraid's Catalogue^ yoL i. p. 90. 
X. 60 •. 

Tliis liinostoiu' is of various shades of bluish grcv, mottled with 
green, and ochraoeous yellow, and is composed of the remains of i'rvsh 
water umvabcir Jbnied by a caleanaiu eeoMiit into a beautiful compact 
maxUe It beawa high poHsh, and is degantly marked by theaectioos of 

the shells which it contains. The shells belong to the genus vivipara of 
Montfurt, {llelir viri/xira, of Linni-,) and are supposed to resemble the 
recent species of our rivers: their constituent substance is a white crystallized 
carbonate of lim^ and their cvrities an oommonly filled with the same sab> 
stance, presenting a striking oontrast to the dark ground of the marbles 
In other varieties the substance of the shells is black, and their se<'tion8 
appear on the surface in the form of numerous lines and spiral figures. 

The Sussex marble occurs in layers, from a few inches to a foot in 
thickness, and these are oommonly separated ftmn each other by thin 
seams of clay, or of coarse friable linu'stone. It is freqnMltly found in 
blocks or slabs sufficiently large for sideboards, columns, or chimney- 
pieces, and but few of the ancient residences of the Sussex gentry are 
without them. There is historical proof of its having been known to the 
Romania ** and in the early Norman centuries it was mudi sought after, 
and applied as the Piirbc< k marble was, when cut into small insulated 
shafts of ]>illars, which were placed in the triforia, or upper arcades of 
cathedral churches, as at Canterbury und Chichester. At the first men- 

• " Marble fitim Petwortb, SuaMs. The gmmk gngr, a east af fNm. lb wry 
thkk aet ia aD pftTtt, with iheUt chieflv InrbiratedL Sow of dun aeen ti> be «f dwt soiCflf 
liTcr ahell that Dr. LkMr (Hot. Ommmt. p. 18S.) called Cochlea maxima, fmm the iw- 
grieanttJaKiata, Smial oftiiedMlbaK filled wnfa a wmteapar, which nuiegates and ai^ 
tM beiratT af dia SIom> This is of about the hardness of the white Oencwn mbfe." An 
At^mfttmrnita MAirri Bittory tjftht FouiU England, by 4. Waodwaid. U D-Landoo, 
IWktaMLfbMi 
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tioned. tlic archicpiscopal chair is compownl of it. .Another more general 
use was lor slabs of sepulchral monuments, into which portraits and in- 
aeriptkms of hnm tveie inwrted. In tlie dunoel at TMttoa, there is « 
Hingle stone, tlie su])erficial measure of whidi is nine feet six inches, by 
four feet si.\ inches ; and another, in the pavement of the cathedral of 
Cliichester, measures more than seven feet by three and a half*." York 
Cathedra], Westminster Abbey, Temple Church, Salisbury Cathedral, and 
most of the prindpd gothic edifices in die kingdom, oontain pllhn or 
slabs of this marble. It is singular, that in Woodward's time, an opinion 
prevailed, that these pillars, &c. wore artificial, and formed of a cement 
cast in moulds ; but, as that author remarks, " vVuy one v,ho shall confer 
the grain of die maihlo of those piUant the spar, and the ahdk in it, with 
those of this marble got in Sussex, wSL soon disonn how little ground 
there is for that o})inion. and yet it has prevailed verj' generally. I met 
with several instances of it as I travelled through England, and had fre- 
quent opportun ities of showing those who asserted these pillars to be &o- 
titious, stone of the Teiy same sort with that they were emnposed oC 
in the neighlxjuring quarries -f-." 

Numerous cxanijilcs of the durability of this limestone have been 
noticed above ; yet from long exposure in damp situations, it undergoes 
deoomporition, and the petrified testaoese may then be extricated afanost 
(11 tire. The specimens, figs. 5, 6". tab. xvii. are examples of this kind; 
the slab deliiieatwl in the same plate is of the most compact and beautifUl 
vanety, that occurs in the south-eastern division of the county. 

Mr. Yoangl oiwems, that tins limestone aflbxds a yetj valoafale 
maauie^ equal to dwlk; and Basted|| mentions, that a giejr tnrlnnated 
marble, greatly resembling it, is found at T^ethersden, in Kent : specimens 
in my ]Kissession, from the last-mentioned locality, are perfectly analogous 
to the Sussex marble. 



* DaBaway'i Watem Sussex, ch«p. 26, page 

f Woodvxtrd^t FaaU, loc. cit. 

X } 'otatg's Agritidtwnd Survey ^ Simu. 
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Fmhb the ooiniiderable depth in the Weald day, at which this lime^ 

stone generally occurs, its geographical extent cannot be accurately de- 
fined, our knowledge of its course depending, for the most part, upon 
wich sections as are aoddentally exposed, by the sinking of wells, or other 
attifieial emmtiona. Hie ioibiiiiation tilitM obtained ia, honefcr, auf* 
ficient to prove, that the. beds traverse the county in a N.K.W. dlMO* 
tion, ext^ndinp from Kirdfonl, in Western Sussex, to I^ughton, six miles 
IfJ^. from Lewes, from whence it proceeds castwardly, and is lotit in the 
aDuTial manhoB of Ftoveoaegr Levels. Wbererer it approadwa the sor- 
fact*, it (x-cupies moderately riaing .groandt generally on the north sidecf 
a rivulet. I'he ibllowing Ust ocNitaiiia ovtty locality with which 1 an at 
present acquainted : 

Localities of the Slssex IMahble. 

Kirdfonl In the quarries of the Ear 1 of Egremont, lying ou blue 
clay, twenty feet bebw the sturface. 

North Chi^ This localily is mentioiied faj Da Coata. 

Petworlli. The qoames an nearly ibur milaa fiom tihe town, and die 

marble occurs in a bed of blue clay, at the depth of twenty-five feet 
" Thi' Ixtl is horizontal, and is cx|x>s<><l tf) vit-w in the ravines. It is 
divided by fissures into large slabs, hi lor tables and utlier purposes, 
varying in thidcneaB, ftom twdve to twenty-two indusb and ia more or 
less eonijiact*." 

^\'islK)rough Green. 

West Grinsted f . 

Friar'a Oak Inn, on the Bri^tm joedf. 

St. John*k Commont in Une ehqr« at the depth of n few Aot bsncath 

the snrfactN (;eiierally covered with a thin betl of loam. The limestone 
is of a deeper blue tlian in most other places, and the slabs, where in con- 
tact with the clay, arc covered with a profusion of casta of univalves, lying 
in idie£ The pathways leading to the ootti^iea, situate on the raad-aide 

• I im\ iiiili'hrt-il fur lliis nutit c, tu my rxrpllcnt frit iul Jrjlui Ha« kins, Es<i F ll.S. &c. of 
Bigliur I'ark, near Prtwiiith. 

t The»c luciilitaeii were communicmletl by llkhard Weekes, Esq. F.L.S. &c of Huntperpuint. 
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fjom hence to near Cuckfield, are generally paved with blocks of 
limcttone^ Aift have been dug up in sinking the neighbouring wdls ; by 
■n attentini to this drcumstanoe, (whicb I liave frequently noticed in 

other parts of the county) the nmrble may occasionally l>e discovered 
in situation^ where its existence mi^t not otherwise have been sus- 
pected. 

New doee; on BitcUn^ Common*. 

Blackbrook Wood; beneath a bed of ochraceous day, fimr feet thick. 
Plumpton Gieen* ; at the south end of the ffeent and to the north of 
the rivulet. 

Street Green ; it ooeiua under pieeisdy linilar cucomatanees. 
Cookabridge. 

Plashctt Park. A well ^unk near a cottage in the south-eastern 



comer of the park, gave the following section : 


tm. 




I. Ochraceous hwn 


5 


0 


2. Weald clay - 


5 


0 


S. Sussex marble - > > 


0 


5 


4. Weald day - 


5 


0 


5. Sussex marble 


0 


10 


6. Weald clay - - « 


9 


0 


7. Sussex marble - - . 


0 


10 


Spring of emeibnt mter. 








26 


1 



Total depth. 



Short Gate. A well thirty feet deep in the Weald d^, paned 
through two beds of Sussex marble. 

£royle Place. In an adjoining field, blodu of the limestone are fire- 
quently exposed by the ploughs. 

LaujpitOB. In digpng the feundation of the mansion latdy erected 
by Colonel Downman, of the Royal Artillery, a fine bed of Sussex marble 
waa dSaoorated at the depth of ten Ibet. It is a very compact variety, 

• TlMiwiliMntliia ■ fowiminlf ladhjltirliinnrriikin, Esq. F.LAfte.«f Hanipvpaiiil. 
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and is neparated by thin layers of marl into slabs, from six to twelve inches 
thkk. A spring of excellent water issues firom beneath the limestone 
bedik in a well tlurty ftetdeepb 

In concluding thb •eoount of llie SaaieK nuUi^ it wuy be pniMr to 

remark, that it appeared unnecessary to specify everj* variation in its tex. 
ture or colour, since these differenres are merely accidental, and do not 
affect the geological history of the subbtiiucc under examination. 

Obaaxic Bemaikb. 

The fiMols of the Weald clagr, oonrist only of the diells eontained in 

Uie beds of limestone, and these do not present mudi variety. Thejr aie 
feferable but to one (^enus, and eonnist of the following species : 

1. Vivipara fluviorura ? Tab, xvij. fig. 5, C. 

S. — extenaa. Min. Condi, tab. nod., fig. S. 

From the appaient resemblance of these shells to the leoent helicea, 
(Helix vivipara. ct H. tnitaculata, of Liniir) the limestone in which they 
are imbedded, has been supposed to be of fresh water origin. The correct- 
ness of such an opinion is, however, very queationable^ since the eharaeten 
of the fiiaaila ane not saflidently defined, to admit of aoeniate eompariMm 
widi their assumed prototypes *. 

The analog}' betu ettn these strata, and the upper beds of the Piirbeck, 
is su striking, that some eminent geologists have been induced to con- 
nder the Susiex nwifale ai bdonging to that series of deposits. But the 
testacBB of the Purbeck limestone, although corresponding in many 

* Mr. O. S o ireriiy has Uroani aa «idi Iha USfomag Hamiti on die ifsrimtii repre- 
■MScd in tab. xtij. fig*. 5, 6. 

** I will briefly aUte the leaMM whidi induce me to tiiink the spocinma in qoeitkio Me 
not of flreah water origin, aiid eonHgueulb anHfobidiiue. After a carcAil aianiinadon, I can* 
■ot perceive the least ap]>earaaoe er diat kind of amaion, ao characteriilie of ttenh water le^ 
taccte, end which, though not conitant, b in moat caaaa oliier?afala in a gieatti or kaa dc^ne. 
Tlie anbatance of tbeae abells is also considerably Aidur iban ia nqr ipedea of ynhdlina ; ii^ 
deed for size, their thicknesi is very corwiderable. 

" ThewfoHtlt must not Ik- con founded with the viripar(r or paltidjnir, so toinmon in the 
atari tliat lies over the fresh water beds at Headen4iifl, in the l^e of Wight, and wiiicb 
are distinctly eroded, verv thin, and of undoubted fresh water origin. 

*■ 'i*be only tccent slwlU ibat reM«b)e the foaaila jrou bave aubndtlad to nijr rraminitloa, 
aaa a omII nedcs of fvrie^ (of Unnt) anuMMdiing m ita diaiacteis to tnHp Jmpracr." 

k2 
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reqiects with the vivipanc of the Sussex marble, are of a more slender 
•ad elegant foroa, and certainly belong to a distinct genus. In short, 
after repeated eoouninatians of the Weald olaj with its imbedded Unie> 

stone, in various parts of its course through Sussex, I have no hesita- 
tion in stating my conviction, that it is perfectly distinct from the Pur- 
beck, and is separated from it by the iron sand formation, as represented 
in the aaaeied diagram : 




0. Weald cky, and Suflsex narUe. • b. Iran aand e. Fmbeck 




GR££N OR CHJLOIUT£ SAND. 
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St/n. Phillips' Outline* of Mineralogy mid Geology^ p. 199. — Smith's 
Strata, p. 12. — ProfuMW Budtlan^B Order of Superposition of the Briti$h 
Jbbmdi. 

The term green sand, in its limited sense, is employed to designate 
certain strata of siliceous sand and sandstone, which compose the upper 
divinan of the 'Green Sand Fcnnatkm," and an i n ta gp oe e d betnteen the 
Weald clay and the lower iK'ds of the dudk. A oooaderable portMn of 
the saiul " t'ontains little round tii;i.sses of a j27"ecn substance, having a near 
resemblance to clilurito, and which sometimes are so abundant as to 
give a green tinge to the aggregate of which tiiegr form a pert: from this 
cncnnwtanee, tlie depont ha« «bo been dirtfaigujahed hj the name of 
" Chhritf Sand." This substance, however, has not been chemioalljr 
examined, and very probably may prove to be a suboxide of iron •.*• 

In its course through Sussex, the green aind variee lo much in its ex- 
ternal qtpearaaoe^ plTHeRl «dumetenb and minenl content^ diat its out- 
crop is traced with difficulty. The ttiata oompiiwd in tliii divinon, 
admit of the foUowing ajDoptical ammgemen^ via. 



GR££N SAND. 



^ Thick bed* and roncrrtions ot 
i with veins of cfaaloedoajr. 

\Miitc siind «a * 

Red sand. 

Gn.-cn Hand. 

Paating into iron sand, and containing concretion* of inmntone. 



• PMjpi'CMliiiM. 
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Such arc the principal meinl^rs of this deposit, that occur in Sussex. 
The lowenuost heda lirst appear in the western part of the county at 
Haalemerek Bladolovni hill, &6, iilieie fhe hjm wad eoaevetiom of diert 
tint dmacterize this divimoiii an provinciaUy termed JVhirutone. These 
are succeeded by the ferruginous sand of Parhara, which continues with 
but little interruption to Hurstpcrpoint, and there gradually passes into 
the red and whUe sand and ttndatone of Ditdili^g. Fkooeeding in an 
caatcriy diieetion, the sand assumes its chaiMtenstic iqppearanoe, and at 
" 'Westmeston, Cooksbridgc, Wcllingham, lUngmer, the Broyle, &c. per- 
fectly resembles the chlorite sand of \Viltjjhire. Approaching Eastlwurne, 
it passes into soft grey sand and sandstone, and is there teruiinated by 
the ocean. 

Tlic outcrop of the green sand thna briefly ski tdied, fbrms an incw- 
siderable tract of country, of variable breadth, cxtt iidinR from Eastbourne, 
to the vestcrn extremity of the coiujty, and lying parallel with the 
northern escarpment of the Downs. 

The nih^Tisknis of this deposit in Sussex arc not sufficiently hnportant 
to rt ipiire a sejMiratc description, and we shall therefore proceed to in- 
vestigate the phenomena they present to our Dotioe^ without adhering to 
geognostic arrangement. 

The beds and oancwtionB of cher^ oocur prindipa% in the wentern 
di^itton of the county. This wJialMiaft is a variety of hofnifeone ; it occurs 
massive, is of a greyish yellow or greenish ciolour, has a conchoidal ftac^ 
ture, and a glimmering lustre. To my excellent Irieud, John Hawkin% 
£iq.F.B.S. &e;of]l|giiov^k,IamindelH»dfotheftno«ingaooopnt 
of ita duiaeters and pontion* 

" This stone is a com j>act mass of quarts, but not homogeneous, fbr 
it contains iron, and perhaps sonic other substance. It occurs in great 
abundance in the beds of our building stone, a la^ed sandstone, which 
oonstittttes a chain of hills ninning E. and W. on die north aide- of ae 
Arun and Kother : the strata there have a regular dip to the south, and 
bass<'t out on the north. At Petworth and on the toj) of the high hill to 
the eastward, this hard stone is dug in great quantities for repairing the 
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nMdf*» and I know not in any ooontry a better roaterial. It is usually 
dispos«l in irrf<:;alar beds in the sandstone, but occasionally forms veins, 
which intersect the strata ; I call the beds irr^ular, because they vary 
much in breadth and appear not to continae fiur. 

<*Tlie WHimvomf ahom a tiHuHum into die madt ta a e, and they 
ne certainly of contemporaneoiu formation. In tome situations near 
Petworth, great lenticular masses of this substance are imbedded in the 
friable sandstone, and these follow the same sedimentary line as the 
bedi of wndrtonfi although separated ftom each other by very wide 
interab: iJiey are therefore unquestiMiabfy in atn. Theee maaaes 
ftequcntly measure eight or ten feet by two or three, and are in\ ariably 
snrrounded by a more friable and ochraceous sandstone than the rest of 
the strata." 

The' WhuMtone ie aoinelfanee tiafened by vrins of dialeeclony, and 
it also containa cavitieB lined tvith wianwnillated eoneretiam of Ae sane 

■anbstance |. 

At Par ham, near the village of Storrington, and in the adjoining pansh 
of Beckham, die sand is highly ferruginous, and containw irr^lar eon- 
eredons cf inmstoiie. These beds, which sM peeuHariy intenstiiig from 

the abunthince and variety of their organic remains, were fii-st noticed 
by my brother, through whose kindness I have obtained a fine series 
of specimens. 

In Fnham Tnkt the seat of Lord Dela ZouAe, the sand appears 

immediately beneath the turf, disposed in the following manner: 

1. Surface soil consisting of sand and vegetable CMTth > in eome parts 

of a deep brown colour, approacliing to black. 

9. A thin hyer of ferruginous sand, wiA nnall nodnltt mama of 



* It WU alto noticed on Bexley Heath, and on the sides of Blackdown Hill, by Mr. 

f n'MnHom, the naiiM by which the chert is distingutihed in Westc: n SuiHex, is probably 
of Suon origia; s b ndonm ht the soutli-castcni p«rt of the county. 

t Thw limiitiwnii hm rmmiiiniriliiil in nr hjthr ITnr T P M Wilton, M.A.&C. of 
]ihlaw]r.01«M!Mtanliiift 
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3. Brawn audttrilihaodalwooiicntioiu of Mad, floy^^ 

Boophytes. 

4. Yellowisli brown ihablc sandstone, which hardena by exposure to the 
air; it eimtaiiiB numerout CMte and inqmaMiM of bivabM and umvalfaii 

5. Indunted wndatoiw of a daep fanmn oolflw, endowag insular 

nodules of ironstone. 

6. Sand and sandstone to an indeterminate depth. 

The Ibsails diaoovered in these itiata^ oonaiat of the casta and ini> 
puBHionB of nuD^ Unda of umvalvaa and bnabea; and theae oeeur in ^ 
greatest perfection in the more compact masaea of the sandstone. Of the 
shells themselves not the slightest vestige remzuns, the cavities they 
formerly occupied being still empty : a circumstance that proves their 
deatrudSon rnuat hatve been cflbeted by aome chemical agan^ anbaequently 
to ibe oonsolidatioo of the aand, wbidi now ao faeautifldly letaina their 
forms and markinjjs. 

By a careful (-(>in]>ariBon of the casta with the corresponding iuv> 
preaaiaiis, the following hare been identified. 



1. Fragment of an Echino-spatangus. 

2, A small species of Patella, of an oval shape, conical, depressed ; the 
caata of the interior of the ahdl oidy have bean diaooveved. 

8. Roetellaria FaMntom. Qig. Bern, vol 8. tah. V. fig. 11. It is 

evidently of the same species as the siliceous rostellarite of Devonshire, 
figured by Mr. Parkinson, and is reiulily distinguished by its alated outer 
lip with one spur-like process: the wreaths are from six to seven in 
number, and an di^itlyeoatated loniptiidinallj. 

4. Natica ? A cast one inch long, the outer whorl being seven-tenths 
of the whole : volutions foiu* or five. It very closely resembles the nerite, 
figured by Faujas St Fond. Hist. Nat de k Mont de St Pierre, PL 
xzriiL fig. S. 

& Fragments of a species of JDentalinn, 1*5 ineh loa|^ and <hS inch in 
diameter, at the laigeat extremity. 
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6. Mytilus. Casts of a small species, with acuminated beaks, the uitieriar 
side truncated and slightly curved; a few conoeotiic iiwrkingn fnobibly 
the lines of growth, aieperoeptihle. 

7. Mbdiolft AnArtetef Hin. CobcIl tdk 91S. igfc 1, 8. HMiinn 
of the casts so closely corresponds with that of the figures referred to, that 
I hnve but little hesitation in considering them as the remains of the 
same species, although the imbricated external surfeoe has not been 
noticed in the Parham spedmeni. 

8. Tdlina. Tlie calls of ammU flat apemi IliewaievnymiiiMi^^ 

9. Cucullea. A few excellent casts in which the transverse teeth <if 
the hinge (the characteristic mark of this genus) are very distinctly shewn; 
the impression of the external surface has not been observed. Some of 
tiie wpecboma are of the aie and fenn ef C dsnisMrts (IGn. Condi, tab. 
906, figs. 8 and 4.), and in all probability belong to that species; an 
impression of the markings of the interval between the f)eak% leiemUes 
those of C. obhngata, (Min. Conch, tab. £06. figs. 1 and i.) 

10. Trigonia cUtveUata. Min. ConcL tab. 87. The casts of this 
ipecies an flnm thiee to four indies long^ and exlulilt the straetoie of 
the Iiinge and the rituation of the muscular i]ii|)ression. The markings 
of the external surface, upon which iti specific characters dqpend, are also 
beautifully preserved. 

11. Trigoda a^brmlt. Wn. Condi, tak 218. The casts of this 
species are very bold and sfaatp^ and ssldom eused aa indi in tridth; the 
impressions of the external sui-fat* art? not uncommon. 

IS. \'enus. 'Vhe casts of a shell of this genus arc very numerous; 
it is an inch lon^ the width a little exceeding the length ; the external 
iniprcMioin have not beso observed. 

18. CnwBsteWa? The cast of a species allied to this genus. 

14. Venericardia ;>/fln»rav/« ? ]\Iin. Conch, tab. 50. Several remark- 
ably perfect casts of a venericurdia, aUied to this species, have been 
obtained fiNun the more compact maiwnt of the ironstom ; thej daBkt 
however from V. plamcosta in their widdl exceeding their length, and in 
having but one museular inipEesBion» wludi is fdaoed near the postetior 
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margin. The appearance is too constant to be the result of accident, but 
it is difficult to explain the cause uf llm deviation from tlie usual structure 
of the ahdb of tUs geniu. The apeciiiieM an ftam torn to five inches 
and a half wide, and weigh from one, to one and a half pounds 

JVfya inter rr^dtft. Min. Conch, tab. JG. fig. 1. The casts are very 
elegant, and correspond in every respect with the specimens of this species 
tlHtoeanrmtheaaidateBieof Bognor: the inqnadoit of the hinge tooth 
ia ytrj laaniftet. 

It is a circumstance worthy of remark, tliat this shell .sliould have l)een 
an inhabitant of the writers that deposited the green sand below the 
chalk, and of those which formed the sandstone of the London clay. 

16L Peeten pAtfueeotkOa. Wa. Condi, tabu 06L The kmer or 
convex valve only faaa been obaerved; its fimn la pndaely similar to the 
chalk specimens. 

17. Fema. Impressions of the hinge of a species of this genus are 
preserved in some of the nuHsea of ironstone in my cabinet; and a few 
' casts of the shell were discovered in the sand bj my bratiier. The largest 

specimen of the hinge is about three inches long, and exhibit.s six casts of 
the pits or depressions of the original ; they resemble P. aviculoidet, 
Min. Conch, tab. 66. in their general contour, but probably bdong to a 
distinct qiedes. 

18. Tcrebrat ula ocato. Min. Conch, tab. 1. 5. fig. 3. It is of an orate 
fonn, rather (le]ire.ssed, smooth, and obHcutely pentangular. This species 
also occurs in the green sand of Wilts. 

19. TeniMnitnh; a small striated species, in too imperfect a state to 
admit cf deteiminatioii. 



Proceeding towards the eastern division of the county, the sand is 
observe<l holding its course in a line parallel with the northern escarp- 
ment of the Downs, at Henfield, Hurstperpoint, Stonepound, Keymer, &c. 

In the pleasun pounds of W. J. Campion, Esq. of Banny, near 
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Hurstpcrpflin^ it forms sereral banks of low elevation^ hat flw noliont 

which they proficnt arc inconsiderable and uninteresting. 

On the south side of the turnpike gate at Stone-pound, the sand is of 
ft tuUUk taromi a/km, iBoMldtwith ydlow; on nattSb it Hn boMidL 
«i alhmal depoafc €^ 

1. Loam and ochraceous cky, alwint three or four feet. 
it. Blue clay, containing a large proportion of sand, five SbbL 
3. Yellowish grey sand, bom eight to ten feet. 
4u BtoddHli Iwowii tndi 
Hwse strata dip to the south. 

The httlc town of Ditchling, situated near the foot of the Downs, 
•tanda upon a low mound or hillock of tliis depoat. Here the sand is of 
wrious dndei «f red and yellow, interspersed widi wUte; and ia inoiiBed 
to the south, ^ppoig bfloeath the fakne du3k Marl, wUdi bassets out from 
under the chalk hills in the vicinity of the town. 

South of lleetJiwood Green*, the sand rises to ilic surface, and forma a 
bank about eight feet high ; in this spot it perfectly resembles the chlorite 
aand oTWatahin; Near CooUbridge* im oaldnig the well ftttMiied to 
the residence of ^Ir. Warren Lee, chlorite sand was also found at the depth 
of forty-five feet, beneath the blue chalk marl. Other IcKalitics of this 
bed occur in the vicinity of Lewes, of which the following are the most 
remaricahWs and will serve to conTey some idea of its comae throu^ tUs 
pant tt^bfd cowntjt 

Loc.iMTIKS OF THE GbEEN SaKD WEAR I.KWKS. 

At Wellinghani, near the seat of Mr. Jolin Hickman, covered with a 
layer of Ahmal clay and pebblea. 

Near the mansion of the late Wm. Gieeo, £sq. beneath the blue chalk 
marl at the depth of thirty feet. 

At the Fark-house, in the parish of Bingmer, the well is sunk in chlo- 
rite sand, for^ feet deep. 
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At Norlington, in the same parish : — licrc the sand is of and oolour, 
and constitutes a low bank, near the house of Mr. New. 

In a field east of Ringmer barracks, chloritie aand appean iimnediatdy 
bemwith the tur^ and nbo on the road-dde near the fourth inile-«tone. 

At Willingdon, two miles N.W. of Eastbourne, the green sand is 
covered with a thick Ix^d of diluvial sand, which occurs immediately 
beneath the surface, and varies from a light grey to a bituminous colour. 
This bed abounds with nmuided fkagmenta of fiMQ «ood» that ooeur in 
great profusion in a battle OH the road-side, netr the residence of Mr. 
Putland. The specimens arc incrusted with a covering of grey sand 
containing small, pebbles of quartz, and iutemaliy are of a light reddish 
brown, ebuded wilb darker diadei of the nme ooloor. The wood is 
cdeaieoni^ and beais a good pdiah, the tiansverse sections, diqdajnig in 
a distinct and Ix'niitiful manner the radial insertions and amwmWr maifc- 
ings, which denote the annual growth of the tree. 

In some instances, the wood is studded with the remains of a small 
ipedes of Fistafatna*, of a |i y riliiriu dnpe^ aboat 0*8 ineh loi^ bearing 
some resemblance to F. lagenula, or F. ampuJlaria, of Lamarck ; the 
bivalve part of the shell has not been det<?cte<l, but is in all probability 
enveloped in the indurated sandstone with which the tubes are filled. 
This species of Fistahna appears to be new, and maybe distinguished by 
the name of F. pt/riformis. 

llie sand liere described, extends to Arlin<^on, Selmeston, &c. ; and 
in a bank on the south side of the road, leading from Selmeston Fair 
]f]aoe» to Chihev Bridge, SamSL wood of the same kind as that of Wil- 
liqg^oo) has been notified by Mr. Wm. Figj^ jun. 

At Chilley, near Fevensey, a bed of sandstone very strongly impreg- 
natetl with bitumen, occurs beneath a thick layer of marsh land, or silt. 
It was discovered a few years since, by Mr. Cater Band, of Lewes, while 
anperintending the eieeatiion of some improvements in the drainage of 

* Fittulana. An equivalved bivalve, gaping, nearly tuotKlcss sJiell, includadlll ednib* 
fomed lataceg«it tube, open >t the amaUer aOamty, Org. Mem. vol. iii. p. 1901 
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Pevensey Levels •. This substance is of a dark chocolate colour, 
is easily scrapetl witli tlie knife, and emits a strong hituminous odour. 
Exposed to the action of the hydro-oxygen blow-pipe it burns with a 
bri^t flames and ftiMi into » sted giej emnnlt. 

On the coast near Southboume, the sand bassets out firom beneath the 
chalk marl, and forms a low cnimblinj^ cliff, which extends but a short 
distance to the nortli, and then disappears beneath the alluvium of 
PevcnMy Levda. 

Tfaia Mad ib of a grejr colour, and is thickly interqianed with particles 

of the green substance previously described ; it also contains specks of 
mica. Where in contact with the superincumbent bed of chalk marl, it 
becomes intermixed with that depoait, and some of the fossils peculiar to 
ead^axeaa8ocbted togeUmratthe line of janetioii. In a hasty viait to 
diis spot, in the summer of 1818, I collected several species of Inoccra- 
mus, Pw^ten, Plicatula, Terebratula, Xautilitcs, Ammonites, Cirrus, a few 
SpongiUe, and other aoophytea. Few of these, however, are decidedly 
analagous to the apedea oecnr in die gieen aand of WEUiiin: but 
partake more of the characters of the dudk mail ibMib; indeed it ia ob- 
vious, that the strata in this place are not exix)8e<l to a suificient dcptbi 
to allow of our obtaining the usual productions of the former. 

From what has been previously remarked, the general agreement 
between the fiMok of the graen, gKjt ond ferrugjnous aaada of 8unes» 
and those of the chlorite sand of Wiltshire and Devonshire, is however 
sufficiently established. The Trif^ouicr, Cuculletf, Boftrllnrur, Pcrtinitt-s, 
TerebratultBt &.c are common to each county, but the mode in which these 
lemaina aw picaerved diAfS remariEalily. In Wfltdiive^ the didb hare 
mideigone but fitde change; in DevaoafaiM^ fhay am eonverted into dud- 

♦ This bc'J «a» worked by (lie Romans, v,bo rmplnyid it in the cfmstructinn of part of 
Pe»en»cy C»»tle. In the alluvial rluy nv^r ( liillc), Mr. Kami clixcDviTt'd the rfniiiiis tit" a 
BalitU, and a cunsidurable number of enormous ball* of biuuninou* MmUtone ; the kttcr were 
in all probabtlity intciuled tS iopflf lk» MgiM^ wUch (h iS «dl kwnm) «H 
hiirUng large ttonei. 

t A iinffiMin nljfiwl ly wy bwAar, emtihmi 154 pw eent < 
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cedony; in Sussex, with but few exceptions, they are entirely destroyed, their 
casts and impressions being the otily indications of their fonoer existence. 

Organic Remaixs. 

As these iiave been described in the preoeding {M^gCflb it is only ne- 
cessaiy to subjoin a brief catalogue. 

1. Wood} btlwMBdorwaiiiigdflPi Sdaestoakfte. 

2. Patella*. 

S. Bostellaria Par k i$uom. 

4. Natica ? 

5. DentaUnin. 

6. Mytilus. 

7. Modiola imMente. 

8. Tellina. 

9. CneBDm dkooMf a. 
la Trigum ehneOala. 

11. cli/bnnw. 

12. Venus. 

m. Crassatella. 

14. VtaeaaeuOm^ameoitaf 

15. MytL intermedia. 

16. Pecten qt m iqueeo$ h ita, 

17. Penia. 

18. TenbHtaboiMfa. 

19. - ■ naall striated ipedes. 

20. Fistulana pt/riformiii in the fimfl mMid at WiSlmgign, &e. 

21. Echino-cfiatanigufl. 
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IX. 

fU. CHALK lOBMATION. 

Comprising 5. Blue chalk marl, or Gait 

6. &MJ duffle maiL 

7. Lower dialk. 

8. Upper, or flinty chalk. 

This formation constitutes one of the most striking features in the 
geology of Smws. It Aran four principal dhukoi^ distiiigiudied from 
omAi odMr by tluir dieiiucal characters, and nunenloi^oal ptodoetions. 

The iipyK>muwt conusts of dialk, with numeioiia panUd beds and 
layers of flint 

The next u the lower dnO^ oontaining but veiy few flinta^ and in 
BKwfc being wholly destitate of dienu 

The tliixd is the grey dialk mail, eoniiNMed of diall^ and a em 

proportion of argillaceous earth. 

The lowermost i.s the blue clialk marl, or gfUt» that intervcucs between 
the grey marl and the green Mnd» and in aome parts of its course, passes 
into a compact limestone. 

The flinty chnlk forms the summit, and the chalk without flints the 
central mass of the South Downs ; the base of tliis range U-irig eoinposted 
of the grey marl, which n denuded in the deep vallies of the chalk, and in 
many phoes unites Ae insulated povtaons of that ftflmalion. The blue 
chalk marl rises from beneath the grey mai1» and ibrms a narrow fillet of 
StiiF land, on the northern e<lge of tlte Tlowns. 

The relative situation of these dcpotuts is shewn in the section an- 
neMd to the miq»; and in die plan of the stratifieation of the south- 
eastern part of Sussex, tab. in. fig. 1. 

According to the plan adopted in this work, we shrill eommenoe OUT 
investigation with the lowermost deposit, the blue chalk mark 
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4$^— MioaoMUl Wdk cartk Smith'* Strata, p. 18. 

Gait of Camliridgeshire. GeoUtgkti TrantoB^OHtt VoL 5. p. 114. 

Folkestone marl. P/iillips' Outlines. 

Malm rock. Hawkins' Memoir. History of Sustex, VoL S. p. 114. 

Thm deposit consists of a stiff marl of » greyish blue, brown, or ferru- 
ginous colour. It contains nodular masses of indurated marl, and thin 
layers of a reddish brown schistose limestone. In western Sussex the 
beds afford good building stone. 

The blue owd i^oms vpoo. the gieen Had, its liewifting edge intei^ 
vciiiii^r between the outcrop of the latter, and the northern escaipaaeilt of 
the chalk hills. The denuded surface of this lied forms a soil remarkable 
lur its tenacity, and which, in many parts of Sussex and Surrey, is di- 
stiiiguidied by the pnmDdal teraif * falsdc hnd:** it is thus described by 
Mr. Yoang: *• At the northern extremity of the Downs, and usually ex- 
tendinp the same length, is a slip of very rich and stiff" arable land, but of 
very inconndenble breadth; it runs for some distance into the vale befoi'e 
it meets the day. The soil of due nanoir slip is aa eauesaivdy stiiF eal- 
caMOiisloaiiiyOnaclayboitoni; it adbeies so mudi to the dwic^ and is so 
veiy difficult to plough, that it is not an unusvial sight to observe ten or 
a dozen stout uxen, and sonietinies more, at work upon it. It is a soil 
that must rank amongst the finest in this, or any other country, being pure 
day and cakareous earth*.*' It genoaUy oooniNes low dtaation% and 
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where unciiltiveted is oofered hy luAm and other plaiit^ diet aflbet a 
mobt and clayey soil 

This (IrjKisit srldom exccods 100 fwt in thickness. It may be traced 
with but little diiiicuky, I'roni near Laughton Place, six miles N. £. from 
Leira% dmoi^ ffingmer, Hamaey, Offham* Fhtmpton, near IKtdiliii^ 
Clayton, New Tiiiilier» &c to Beediii|^ Wert of the Adur, its place is 
occupietl by a coinjiact argillaceous limestone, provincially called Malm 
Bock; and wliich, from the observations of Mr. liawkins, there can be no 
doubt is a contemporaneous formation. This malm rock continues along 
Ihe fiiot of the Do«iii» near SuDuigton, Stanington, Ambetlegr, Bignor» 
&C. to Pctcrsficld in HampahiTe. 

On the south-eastern marpin eif the county, tlic blue marl disappears, 
and the grey marl reposes inunediately upon the green sand ; this cir> 
euMBtapee fa dtettiy ahflire hy file aecticiii 

The identity of thia bed with the Una mail of Folkeatone*, the gait 
of Cambridgeshire, and the malm of Surrey f, cannot for a moment be 
doubted; not only is there a perfect agreenieiit in llicir pliysical characters, 
but also in their geological {xwition, and organic remains. The murl of 
Folkestone ia aaid^bj Mr. FhflUpe, to eontun 80 per oent of cwbonate of 
lime; and that of Ringmer, upon being submitted to the action of adds, 
indicattxl a like projx)rtion. In the absence of natural sections, an exa- 
mination of the wcUs sunk in different parts of its course, arc the only 
meana we poaseaa of obtaining a knowledge of the atmeture^ and organic 
remainaof thiadepoait Avuling niyadf of diii aouice of inftnnation, I 

* The blue marl of Folkeitone has been aUy described by Mr. W. Phillip*. Folkntone 
M built upon thencoiMatLmdtfae eUflson theeaitofllietarawiefinaiSO to 90 feet hish, 
tiia upper part it mUA, for a conaiderable diatanoe tum thdt KniiiMlkMi at Copt Point, 
eouiita of tbe bhw mrl. Cr> xtallizcd sulphata of Vmt ocean in ifaia bed, and maaeroua le. 
naina ofahalUwith their pearly lu«tre mill preiaimd. Unr aaa be no doubt that diia depoait 
iaallMedMraiialogoiia to thitf, ludeilyiiv «ho efaalk at HaBiw ia KaoL io Gambricl^ 
and OHuiiASn, and wbldi. m dn lattar eenattBi, ia piovineiaDjr teiBM OaJt. {Geoltgkti 
TVaNMKljpm, VoL B, page S7.) 

t At the foot of the chalk hilbiiearGoditaiia and Bletdiiqgley. the htaenariiiaM 
benealb the gray aaarl; and 1 haw co B > c «e J fr o in thaaa localMea paeciicl/ the aawe apeciee of 
HHHMHihtt, IffltfiniHtiffi wHHiltfj ftCm IS tlioao vUdi ocGV at Bi^pnar mif litfljbtttn. 
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bsvB suoeeeded in ooUectiiig a moiC interaiting maam of fotmJb^ many of 
which are peculiar to this bed, and aie engnmed in the plates annexed to 

this volume. 

it may be prosier in this place to remark, tliat aunm eminent geologists 
appear to hare amfbanded die bbie eAoft mari with the Weald day; bat 
the former invariably occurs afrnve the green snnd, and the latter Moiv it. 
These beds are also remarkably (listii);::uisln'(i from cjich otluT bv tluir 
organic remains ; tiic blue chulk niurl abounding in belemnites and am- 
monites, while the clay (as previously remarked) is deotititte of AmO^ and 
its Umeatone contains sheUs of the genus tmiqgara onty. 

The following sections have been exposed by the sinking of wells in 
the vicinity of T.eM-es, and will servo to illustrate the characters and re> 
lations of tliis dcpoiiit. 

WELLS SONK IN THE BLOB ClfALK MABL. 

LaughtOD Place. Uluc marl, 60 feet. The marl thrown out in deepcn- 
iiip tliis well, contained Eostellaria Parkinsoni, &\xc\\\& pectinat, N. simi/is, 
Aiamonitcs sp/endens, A. /auto« Belemnites X>Mteri, &c. ; the last-mentioned 
fossil occurs in ptoforiom in ereiy kealily of this bed; and at Laughton, 
is exposed on tlie surftoe of the pbughed lands. 

Cottage in Moor Lane, parish of llingmcr. Blue marl, 50 feet. The 
lower l)eds were intcrmixctl with a considerable proportion of green sand, 
and contained similar fossils to the preceding. 

Bingmer Green. The weUa vary from 80 to 90 feet in the marl, but 
good water never oocnrs until the bed is simk through, and the green sand 
apjM'ars. Tn abnost every part of this parish the marl encloses hiimites, 
auitnuiiiles, belemnttes^ tnnoceramit nueula, Slc; tluree species of Crustacea^ 
an elegant species vtturbmoHu, and oystals of so^pliate of lime. 

Norlington Green, in the parish of Bingmer. ffine marl, 50 feet llie 
marl was not sunk throu^rb, and consecpiently no Avater appeared. Tliere 
is no stratum in tlie .soiitb-eastern part of Sussex, that contains sueli an 
abundance and variety of organic remains, as the marl in this locality. 
From the depth of Iff to 60 feet the shdb occur in prodigious quan* 
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titles, the greater part having their nacreous covering preservetl in the 
most bt'autiful manner. In addition to those previously mentioned, I 
have collected several species of crustacea, scales and vertebne of fishes, 
teedi of the tqualM mtulebu, Sec ; cryataUiaed ralplutte of lime^ or sdenitMi 
was also very abundant 

In this well, at the depth of 20 feet, n Inyer of red marl, a few inches 
thick, was discovered, and another occurred 10 feet lower; this marl is 
sufficiently soft for marking on paper, and much resembles the red chalk 
uaed hy artista^ but it laaa pure and of a darker coloiir^ meaadariiig 
lines filled with a whitish earth, their outline bearing some resemblance 
to the linear leaves of graminiverous plants, were distributetl through the 
mass. I have obberved layers of red marl with precisely similar a{>- 
pemnoesi in the Uue mad (or malm as it is thore termed) of Bletdiingley, 
in Survey. 

Cottage near the residence of the late Wm. Creeil» Esq. in the perish 
of Bingmcr. This well gave the following section : 

1. Yellow ochraceous loam, - - • - 5ftet. 

8. Blue nuoi oontaaning ammonite^ inoeenmi, hemitei^ tte. 
and crystallized sulphate of time, - • - 15 feet 

S. Dark blue marl, inclining to black, - . - . lOfoet. 

Small crystals of sulpliate of lime were disseminated tlux>ugh 
the upper part of this bed ; and in die loirer, nodular masses of 
indurated marl, mntaining an intenniztuie of green sund, with 
small grains of (juartz. These masses are jicrmeated by veins of 
splendid pyrites, and their external suriace is studded with groups 
of cubcMictaedral crystals of the same substance. 

4. Gieen ddoiite sand, ... ... 46et. 

Total thickmws 34 feeC 



At this depdi a spring of enellent water suddenly appeared, and rase 
to the height of 10 feet. 

Cottage of Mr. Warren Lee, near Cooksbridge. 

M 2 
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Blue marl, containing hamites, ammonites, nuoila?, &c. - 95 tbtt* 
Marl, with a great proportion of chlorite sand without organic 
lemaius, - -- -- -- - . 45 feet. 



Qiiltington, on the estate of John Marten Cripps, Esq. M.A. 

Blue marl, containing nucula*, inoceranii, ammonites, &a 90 fi^ 
Near New Tunber (oommuiuoMed by Rkliud Weeki, jun. Esq. F. L. S. 

of Hurstperpoint). 

1. Grey clinlk marl, gradually passing into the next hrd, - 20 feet. 

£. Blue chalk marl, endusiug uumense numbers of auimonitcs, 
inooenmi, nuenl*^ && ....... 70 feet. 



It is unnecessary to multiply examples ; the sections above described 
eidiibit evety meterial vuiition obaemUe in the duiwiten «f Hhia 
deposit, in the south-eastern part of Submk; we shall nuw pass to the m- 
veatigBtkm of the limestone beds that oocur in the western divisiaii. 



The Malm Rock has been abeady mentioned, « occupying tlie same 

geolo^cal position as the blue marl. It is a compact argillaceous lime- 
stone, of a blueish grey colour, the lower beds being liard and durable, and 
affording u good material for building*. ** The grey chalk passes tn- 
aentiUy into the mahn lodc, wUcii finma a basement to die chalk hiUs of 
more than half a mile in breadth, and constitiiteH the substratum of a 
good corn soil. It may l)c traced with but little interruption irom Sul- 
lington, near Storrington, to Petersiield." 

* My fri<- iicl J. Il.iwkin''', I'^>q. r.ivc iun d in<^ with kMritS of ■pCCOBm^ dwWUIg iblBgn^ 



Whet. 
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A belt of blue clay appears on the north, the geological relation of 
which to the ])rc('etling has not been ascertained. It invariably accom- 
panies tlie luahii rock in the direction here pointed out, and is succeeded 
bf B narrow and puaDd dqMib <if fsRiignMM* aa^ 
the surface of which, if m may draw any inference from some '"uhlHI 
hah of gravel that noriir on the highest pointy miUt onoe have pv^ 
aented an uniform extent of table landf." 

Oroavic Hf.maivs. 
The fossils of the blue chalk marl, like those of other argillaceous 
strata, arc remarkable for their beauty, the pearly covering of the shelhi 
being M» port iMtancw pioaetTcd. 

1. Vegetables. WoodiaitatedbyMr.Pliillipatooeeiir atFolkeatoiw; 
but I have not observed any decided icmains of vegetables in the blue 

marl of this part of Sussex. 

In the malm ruck near Amberley, the Bev. J.Hanley lias recently dia- 

coTCied the lemaina of a laige tiee^ in whiA the BgneoMB a t rne turo 

ori^nal is verj- distinctly exhibited if. 

2. TurbinoUa Kimifri, tab. fig. 22 and 24. 

Inversely conical, aperture circular, divided by numerous perpendicular 
lamella*, ladiatingftem theazia to thedrcomfisrence; axia simple; margin 
erenulated; external aur&oe longitudinally atriated; striae from 25 to 80, 

distinct, prominent ; base convex. 

This elegant little coral is from 0*4 to 0*5 inch in tiiamctrr, and about 
0-3 inch high; the lamclhc are numerous, generally exceeding oO; the 
strise on the external suftee are disttnet, proceeding from the base to the 
margin, where they unite with the lamella- alternately. 

This fossil occurs in every locality of the blue marl near Lewes, and 
appears to be one of ita most characteristic productions. It has also been 

• ThisheJ hrlongs ta tlw gMMi amf, and hsi bmi abndjT dMcribed in Aaiccmiiaf 

the ttraU at I'arharn Park. 

f Kxtrai't <it°n letter from J. Hawkins, Esa. Bignor Avk 
X On the auUiority of J. Ukwkiiu, £m}. F. R. S. 
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found at (lodstonc in Surrey, IMalling in Kent, and in Cambridgesliire. I 
have named it in honour of Charles Konig, Esq. of the Eritish Museumi 
wtum attaiiiineiits in minenkigical wdencet em onfybe equaDad by lui 
lalauB ezertkos ibr the praaperity of die nil^^ 

is attached. 

Fig. 22, the upper surface ; fig. 24, the base. 

3. TurbinoUa. A small species, inversely conical, compressed, aper- 
ture oval; thelamdlenuinecaiiii^diatiiict; adsToM; theeartenula 
covered with minute Iffnytmiinal atriaet idiidi unite with the laiMilup at 

the margin. 

A few imperfect s|x;cimens only have been discovered. 

4. Ediino spatangus ; this spedmen aeaembles Ihe ediinite finm De- 
viaea^ Qgu^ed by Mr. Snnfh, as peeiiliar to the biidc earth. (SmiA*t 
ttratu, Brick earth, fig. 3.) 

5. Fragments of a ventricose univalve, its genuine characters not 
distinguishable. 

& Cirrus pJiMfus. (Jfm. Comsl. VcL fl; tak 141. fig; A.) 

A conical univalve, transversdjr striated; having the umbilicus pli- 
cated. Occurs occasionally at Ringmer. 

7. liostellaria atrinata. Tab. xix. fig. 10, 11, 12. 14. 

Tmreted, spirally striated; wborhi, ei|^t or nine; ornamented with 
a row cf tubercles; body of the lower Tdntkn stian|^ carinated above 
the middle-, and terminating in a sjiinous process on tlic outer lip. 

The casts of this shell arc composed of indurated luarl of a glossy 
black colour, and but rarely occur in a perfect state. In some specimens 
portions cf tiie didl are still vinUe^ and these shew that the originsl was 
covered \«ith minute transverse stria;; the tubercles on the shell are more 
elongated than in the casts, assuming the form of ribs. 

This species occurs at Laughton, liingraer, Norlington, &c. 

Tab dz. fig. 10, casts of the sfure attadied to a Mode of mail 

Fig: 11. A fragment of the summit of the spire covered with the 
shell ; this elegant siKH-imen odiibits the vpctA striae, and the elongated 
tubercular projections. 
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' Fig. 12. A cast in arg^llaoeous ironstone; the firont of llwloim 
is seen in this specimen, but the outer lip is wanting. 

Fig. 14. exposes tlte lower wreath with its carinated ridg^ and 
spinous process. 

& Ampulhria eanaUemiaUi. Tibb sdz. fi^ 1& 

Vcntricosc, whorls, thiee or fiwr ; transversely and obliquely striated ; 
the stritt decussating eadi Other; ipne short, tunw of the spiie separated 
by a deep channel 

0. Natica? Talk ziz. fig. 81, AS. 

These sheik are firom Nariingloiit but are too impei&et to admit of 

accurate dctcrniiiiHtion. 

10. Dentaliuiii strintiim. Tab. xix. fig. 4. {Min. Conch, tab. hex. 4.) 
SUghtly arched, longitudinally striated; strise ten or eleven, aperture 
dieuhr. 

Is or frequent oeciurrence at Folkestone^ butii veiy me in Suseex. 

1 1 . Dentalium. Tab. xix. fi^- 28. 

Tliis specimen is longitudinally striated, and much compressed; it is in 
too mutilated a atate to allow of qpeoifie distinction. 

19. Dentalium d&ftkmKu TA. xix. fig. 81, 85. {Mm. Cmnh. tab Ixx. 

Ncnrly straight, slii^tly compressed, aperture circular, external edge 

elliptical. 

The substance of the shdl being thinner laterally, than on the an- 
terior and posterior margins, the external outline of the tube i.s of an 
elliptical fonn, although the aj)erture is perfectly circular, 'i'hc annular 
markings occasioned by the hues of increase are very numerous, and 
render the stirfiwe nnbven. The shell is changed into a white pnlve- 
rulent caifaonate of lime ; cuts of the interior, having a Maek polidied 
SUrfiice, are not uncommon. Mr. Sowerby remarks, " tliat they are beau- 
tiful olilonp cones whicli remain after the bliell is chioinposcd, and Iiave 
often puzzled collectors, from the difficulty of ascertaining their origin." 

Tidi. xix. fig. SI. A specimen in whidi the shdl is preserved. 

Fig. 85. A oast of indurated maiL 
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13. Xautilus inequalix. Tab. xxi. fi^;, 14, 15. (Miii. CuncJi. tab. xl. 
ft, S.) Involute, spheroidal, lunbilicate, aperture obuvate; septa entire, 
slightly coomn, the bmer septe deeper than the onter; liphunde placed 
near the inner mai^. 

The sjx'cific name of this cU sjaTit shell is taken from the remarkable 
structure of its septa, which diminish in depth as they approach the aper- 
ture ; while, in eveiy other species, they increase in sixe with the age 
(tf tlieanimaL 

Tak xxi. fig. 14. Front view of a cast from Norlington. 

fip. 1 r>. Lateral %'icw of the same specimen. This cast is com- 

IKtaed of indurated marl, impregnated with iron; remains of the shell 
diaqged into carbonate of lim^ finrm Ae curved line* whidi mark the 
divinon of the chambers. 

14. Belemnitcs Lhteri. Tab. xLx. fig. 17, 18, 23. 

— ■ ■ minimus; Lister. Hist. Anim. Angliee,]^. 228, fig. 3*. 

Subfiinfinm, (^lindrical» with one slight longitudinal sulcus; apex 
pointed; aqphnnculm oential, extending through the alveolus to the i4iex 
€i the spathose part 

The form of this Iwautiful little bclcmnitc varies considerably ; 
suiiie of the specimens are fusiform, otliers gently taper towards the 
apex; some are perfectly qrlindrieal, and odiers contraet suddenly. 
Their constituent substance is a spathose crystallized carbonati' ul' lime, 
of a radiated structure, varjinj: from a dark brown to a h^ht ainlxT 
colour ; many of the specimens are nearly opaque, but tlie greater part 
are pellucid. The largest enunple in my ooDaetiMi is OH inch in 
diamieter, and 1*8 indh in length. Upon the application of a dij|^t fince 
in the diroction of the sulcus, they separate longitudiTially, ami expose 
seetion-s of tlic chamlwred structure of the shell, with the si|)liiiiu uliis ex- 
tending through the spathose substance to the apex. These fossik occur 
in praAiaiMi in every locality of tiie Une mad in Snsses ; and also in 
Stttiey, Kent, and Camhridgeslure. Hie same qmaes is fbiind at Stut- 
gf«d» 

* CmA^gim/ TrantactioM, vol. v. p. S8. 



The fpedoMW ddhwatwl am firom Singmtor. 

Ammonites. 

The ammonites of this deposit, are e(\nn\ in elegance and beauty to 
any hitherto known. When iirut collected, they retain in general a 
ooniideiabk pottkm of the oc^^bwl didl, with its BMvaoiu eovering 
hei|^rtaied fay the diangei it hu undergone in the mineral kingdom. 
They arc very iridescent, and in many instances derive a golden lustre 
from an impregnation with sulphuret of iron, that renders their appearanoe 
icimrtcably splendid*, llieir osviliee aie 6Iled with fyntta, indumted 
mail, and aiglOaoeoas irooatone, and from the exoellent itete in which 
the septa aie pfeaerted* their Iblinoeoiu ttnietan is dunm in nnaienMu 
examples. 

ill the Dtctiottnaire dHistoire Naturelk, mention is made of a bed of 
day, in die ^ciidty of Meeeow, wheve HDomonltM ooenr nndar nnilar di^ 
cnmstances, and apparently in the same state of presernrtaonf. 

15. Ammonites spkndrns. Tab. xxi. figs. 13, 17- 

Involute, depressed, carene flat, with carinated margins; volutions 
three or four, deeply inserted, flat, tmuvendy radiated ; radii dejHeeaed, 
eurved toiwards the apertuxe; a row of diatantdomgated tubadea on tiie 
inner maighi; apertare aapttatei d iwe p i m en t a filiaoeoasj ajphuneulus 
internal. 

llie external volutions rapidly increase in breadth, the inner ones 
being three-fourths eenoeakd. Two or three radii arise ttoBi eadi tu- 

• The pyritt s nprn which the beauty of these fossils principally <icp6nd% uriilrriJrii s de. 
conipoailion u{>on exposure to the air, even fir a short |>erioJ ; a circumataiice that occajiunii 
tlic (H-struclion of niiie-tcntlis of ihe bpecinicns. after the\ hin r in the cabinet of the Coi- 
lei tiir liut a few week». I h»ve einplu)cil vurioiw iae«n« ^^j^^^^J^'^'^'^^'^J^''' without 

appc-uranc«. 

t " J'en ai vu d'iminenM* quantit^t des ammonites dam lea couchei d'argile qui ferment le 
mage de la Motcoua, pr^ dc Moscou, k cinq ou six ptadi aeulement au-deMOua de la surface 
da wL Elles sont toutes d'une grandeur miEdiocre ct n'escedent pas cinq & au pouces dc 
diamitre ; cUcs sont de I'esp^ce ^ui est artkul^ at d6aori!« d'aiboriaationa. BJmi atet si bwui 
qu« OM comes d'ammoa dans I'mitaat ou on lea retire de leur |{ite; ellet aomt r^vetues d'une 
Gouche pyriteuae ooulenr d'or et gorge de pigeon: mm dia ^'eOea oat piia I'air, elles s'cf- 
flenrisaent et tombeat «a mlsH» EUh Mot alwesdH haaaooap da MlewHiOij mA mm 
^galeMttd'oaevabaMMidiMN. ])kL£U&.KtL^iaL^^ 
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bercle, and proceed with an elegant curve from the inner to the outer 
margin, where ibgj tennimte in angular projections, nd fiinii die 4a»> 
nuloted margin of the keeL The lepta are sinuate, and raj fiiliaoeom 

The siphunculus is placed near the inner margin. Tlie aperture is nearly 
equal in length to half the diameter of the shell, and is deeply indented 
by the inner whorls. The remains of this truly splendid ammonite are 
at Bingmer and Laughton, the spedmens vaiying from half an 
inch to two inches in diameter. Small specimens arc sometimes found 
with the oarene roundtxl, nnti (he wreaths nearly destitute of radii, in 
which state they might easily be mistaken fur a dintinct species. 

Tab. szL fig. 18. A poirti«n«ftiie outer Tdukion covered with theabdL 
' Fig: 17. A cast in pyritous marl, exhibiting the sinuoi» 
septa; small crystals of sulphate of lime are contained in cavities on the 
opposite side of tliis specimen, and pseudomorphous iron pyrites is 
disseminated throughout the mass. 

16. Ammonites mtritui. Mia Condi, tab. 184^ voL iL 

** Compressed, with obscure radiating undulations, tuberculated at their 
origin ; inner whork cxpose<l ; back deeply clianneUed» bordered by laigA 
alternating, compressed tubercles." 

Fragnrants of this apedes oeeor at Singners bill mme hue been 
discovered suffidently perfect for representation. 

17. Ammonites planus. Tab. xxi. fig. S. 

Involute, depressed, volutions deeply inserted, obscurely marked with 
cnrved striae ; carene flat, with crennlated borders ; aperture sagittate ; dis- 
w p i i HCT itt MlWiatfti 

The surface of the Tolutions is nearly smooth, the stri* bang in- 
distinct, and in some specimens imperceptible (as in the figure). The 
inner wreaths are three-fourths concealed ; the situation of the siphunculus 
is unknown. 

This species is nearly alhed to A. ^tkndeiU, but differs from it, in 
being destitute of tubercles on the inner margin of the volutions, and in 
the absence of the radiated markings, with which the surface of the 
fbmer spedes is adorned. 
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Tho specimen represented (tab. xxi. fig. 3) is fram£iiigiiiars the dwU 
is nearly entire^ and most beautifully iridescent 

1& Anunooite* knhu. Tab. xxl fig. 11. (Geok^. TVom. voLt. p. 58.) 
Involute, depiCMed, volatioin inwrted, transrenely radiated, radii atmng^y 

ciin i'd, arising in pairs from a row of oblique ridges on the inner margin, 
and terminating with intermediate rays on the outer edge ; carene deeply 
channelled, bordered by alternating compressed tubercles : diaaepiments 
▼cry I h l iaceoiia. 

The volutions are three or four in number, and two>thirds concealed. 
The rays arise in pairs from the ridges of the inner edge, aiul l)eing joined 
by one or two intermediate ones, proceed witli an elegant sweep to the 
outer maigim wlwn they teramiate in obtnae flattoiwd tabeidea, ge» 
ncnlly Axes or lour to aadi tuborde. The carene is deefily dianndled, 
the edges serrato-tubcrculatc, the tubercles In-ing disposed alternately. 
The aperture is obscurely sagittate, and e<jual in length to half the dia- 
meter of the shell. The situation of tlie siphunuclus is unknown. 

This specica reaemUea A. awilut (of Sowerbgr), but ia diatiaguidied fay 
its prominent curved rays, by the ridges on the inner volution being less 
tubercular, and the inner volutions two-tbirda couoealed. It oocura at 
Laughton, Ringmer, and Noiiington. 

"nie figure ia fimn a apeciiMD in u4iieh the ahdl is eutue. 

la Aninonilca i^plieoliii; Tab;zziLfig.& 

Depressed, slightly umbilicate; volutions inserttKl. transversely radiated ; 
rays prominent, curbed, bifurcatetl, arising from a row of ol>long projections 
on tlic inner edge of the volutions, and terminating in tubercles on the 
outer margin ; carene flat, bordered by altematuig; oonproand tubeidea. 

The volutions are three or four, the tubercles on the inner margin 
distinct esich giving origin to a pair of rays that terminate in a tul)er- 
cular projection on the edge of the keel llie inner volutions are two- 
thirds ooDoealed, the inner row of tnberdes alone being visible. The carene 
ia neariy flat between the tohercnlated woMtgm bf which it ia bordered. 

'llic ajxTture is obtusely BB^ttate^ and ita lei^th rather leaa than half 
the diameter of the shell 
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This spedes is thicker than A. laulus, and differs from it in the flat- 
ness of the keel, and in having but two rays to each tubeide; it may be 
distingiiished from A. emiius, by tlie iunitkn of the ivmtte* 

Tdx sziL fig. 6. A oMt of iBdnnted nnri, partiilly oofvred nith die 

lemainR of the shell. 

20. Ammonites tuherculattts. 

luTolute, umbilicatc, umbilicus expanded ; volutions rounded, inner 
friiorifl neoriy two^thiids esptmeii inner nuagiB obKque^ snoodit a raw of 
•trang tuberdet inlbe oentre of eadi volution, united by otilique trans- 
vene ridges to a corresponding row on the outer margin ; caiene broad* 
bordered by opposite diverging tuberclen ; aperture obovate. 

A strong marked shell, compoaed of three or toot vohtfioiis, om*- 
mentod iritb remarkably prominent oblong tuiwrdei^ lAudi, m aonie in- 
stances, are 0-4 inch high; these arc placed obliquely, and united by 
ridges that arise in pairs from the inner row. The inner volutions are 
portly inserted, the outer row of tubercles being cunceuled. The niiddie 
of the oaiene baa a deep nanow sukna or groorc^and ioboedeied by the 
narginal set of tubeidea. The umhiUcaa ii in the fimn of « bcoed in- 
verted cone. 

This species differs from tlie last, in the situation and sizeof it« tubercles, 
and in their being united by single ridges, whidi are not onrred; in tlie 
volutions being mora exposed, die oarane mhieted, and the maigiBal tu- 

berdes opposed to earh other, instead of alternating ; this circumstance 
also separates it from A. auritut. The septa ate very fbliaoeous. It 
oocors at Kingmer *. 

Hamites. 

Frapnents of the straight part of the slielLs of thi.s genus, are very 
common in every locality of the blue marl ; some of them possess a pearly 

* Blr. ParkiiMon detcribea three other spedet of umnoiiiles from the blue marl of 
Folkcatone, vis. A. terratui, A. panau, and A. onalm. Vtaaamita ocaur in thia neighbour 
hood wlilch, in all probability, belong to some ofdnM;heiEqpaKtoo inpericek to iDoir of 
tiicir dMiacten baog diiibagiiiilMd with certun^. 
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lustre, equal in beauty to the ammonites, and others show the foliaccoits 
mtuiM of the dissepiments; in this state they are the Baculites of some 
Sttthon. The booked psit of the ihell is voy nra^ but I have hsd the 
good liirtane to disoovar • few specimen^ that aaduhit the fbm of the 

original in a more perfect manner, than in any examphe p iwio iul y notioed» 

21. Hamites attenuatug. Tab. xix. figs. S9, 30. 

CjylmJriw^ niddenly attemnted inmediately beyond the curve ; 
miOT^fff wtdnhtionB numerous, obtuse. 

" The larger limb is suddenly contracted near the curvature ; 
and tlic lesser one is consequently very slender in proportion." The 
undulations are obscure at the back*. Mr. Sowerby, in the specific 
doicriptioB, States that it ie djghflycqwpwmlt but this oinnmataiMe is 
evidently the result of acddenl^ tiiB>tnie form of the original bei^g pecw 
fectly C}'lindri(aL This specicf) occurs at Lautrhton, Bingmci, and Noiw 
liagion, and has also been discovered in Kent and Surrey. 

Figs. £9 and flO an ddineatiam oif tarn waiarlaiMy iataieating spe- 
«iinani^ the snaller WaAm m both instanota being aeady peifeet, and 
exhilnting an excellent type of the structure of the shells of this curioaa 
genus. They were found at the depth of thirty feet, in the well attached 
to the cottage of Mr. Warren Lee, near Cooksbridge, and are partly im- 
bedded in the Uue nuvL The leawr Umba are flattened by eompreMon, 
and the inteiatices between the annular costx are partially filled with the 
SOrroundlng matrix. The shelly covering is beautifully irideaeeot. 

22. Hamites mtiximus. Min. Conch, tab. Ixii. fig. 1. 

" Slightly depressed ? unduktions even, rounded, disappearii^ at the 
bad:, earvature gradual f." 

Fragments of this species have been found at Ringaier,NorIington, && 

23. Hamites intermediu$. Twb. zsiiL fig. IS. (Min. Cwck. tab. Izii. 
£,8.) 

Slightly depressedf eoatatod, coatie annidiiv oUique^ obtvae; eatvatme 
Mundkig. 



Mim. CoHek.yoL Lp. 1^. 
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Xumcrous fiagments of this species ooovr at Jftingmer, Norlington, and 



Thefqpeeimaiddiiieetedi tab. ndn. 19, a probably a Taiiety,diioB 
the oostae arc larger and less numerous tpan nsoal; the Ibliaoeous septa 
are seen in the up|K"r part of this specimen. 

24i. Nucula pecttnata. Tab. xix. iigy. 5, ti. 9. (Min. Conch, tab. 19iS» 



Tnnwfendy dliptieal, dongpifta^ eoimoi, kmgitudinaUy stiiBled; 

striae diverging from the hcaks to the margin, decussated by fine trans- 
verse lines ; posterior side truncated ; lunette depressed, oordiform ; margin 

tierrated. 

Hie sniftoe of this degant shtf is mailnd with loogitudiiial stris^ 
crossed by transrerse lines, and separated by fine aidd; the ktter are but 

obscurely shewn in perfect specimens, but arc very cons{)icuou8 in those that 
are worn. In the adult shell the lines of growth are numerous and distinct. 
The oonatitnent anbstance of dieae foanb ia a light finra-oolonied 
catbonate of lime ; their cavitias being fiUed with atjgOlaoeous inmitainiBb 
which forms bold casta when the shell is decomposed. The lunette at 
the truncatetl extremity is large, and characteristic of the species. The 
bituation of the teeth of the hinge, and the muscular impressions, arc 
shewn in the oasts. 

This shell occurs in almoak cveiy loeali^ of file blue mari, to wbidi it 
is considered to he peculiar. 

Tab. six. fig. 5. A cast exhibiting the impression of the hinge, tlie 
serrated maqpn, and the eminences ftnned by the deep moacular im- 
pressions. 

Figs. C niid 9, are different views of a perfe<!t shell. 
85. Nucula ovata. Tab. xix. figs. 20' and 27. 

TVansvecsely ovate, rather depressed, obscurely striated transversely ; 
Innette alii^dy impfeased, cordate^ dong^ted ; muffa entne. 

This species of nucula is of a transverse oval form, and its sur&oe is 
nearly smooth ; the stria> 1)eing Tciy minute. The. lunette is ooxdiformt 
ver}' shallow, and elongated. 
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Tab. xix. fig. 86. A sp^ctmen oorered with the shell, the anterior 
side broken (d£ 

fig. S7. AcifllafiiidantediiMil,lhmiIinig|btoiiFlaoe. 

26. Inooeiamus tmemUrktu. TUi. liz. fig. 10. (Ged9g. Trmu. toL 

T. tab. 1 . fig. 4.) 

Subconlifonu, longitudinally, concentrically sulcated; beaks oonveiging^ 
recurred; lower ralve gibbous, produced ; margin entire. 

Thb diea mm firrt fbHrihed hf Mr. Fteknnon, in the G«okgicd 
Transactions : it had howerer been long known as a production of the 
blue marl, but the irajHi-rfect state in which the specimens usually 
occurred, prevented its characters from being previously ascertained. 
It is a anudl tpeeiei, of Ihe cnrions gemu fiirmed by Mr. Sowerby, ftr the 
leoeption of the large fibrous bivalve nf the chalk. The specimens seldom 
exot'od 1 incli in length. Tht- slitll in nearly cordiform, and marked by 
gentle cuncentric grooves, the eminences between them being rounded. 
The ktwer valve is gibbous^ and produced at the beak nearly one-fifth of 
h8loag8it4B8inetw;di0iipfMrinilvei8iiin]lBra^ The 
beab an» approrimate^ and slightly recurved. 

It occurs in every known locality of the blue marl. 

Tab. xix. fig. 19, is a remarkably perfect specimen, still retaining a 
conridcraMe portion of the shelL 

fig. 15, represents the produced part of the bedndetadied 

&om the Ixxly of the shell ; examples of this kind are not unfrequent. 

27. Jnoceramus udeatus. Tab. xix. fig. 16. {Gtolog. Tram. vol. v. 
pL I. fig. 5.) 

SnboordiiiBtm longitndinallj ; with deep^ ladiatiwig^ oMiqiM^ lonptu- 

dinal sulci ; beaks recurved, lower valve produced, margin undulated. 

In tlic position of the beaks, and gen«'rnl form of the valves, this 
species corresponds with the former ; from which, however, it is remarkably 
difltaaguidied by its longltadinal fimowi. Tfacie commence at the beak, 
and radiate with an oblique curve totwarda the maigin, enlarging as they 
proceed. The ridges that separate the sulci arc rounded, and are from 
seven to nine on each valve. Mr. Parkinson observes, ''that on the 
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aur&ce of the casU^ are aeen small and close transverse rug&" The 
Bpedmiemtddam. eiioeed l*5iiidimkngth, and are finuid ki ennjlocililgr 
oTtiwbhieiiUBl. 

The ii^re is from an aggSSaeetm aut» m wUdi the penify eovering 

of the shell in preserved. 

28. Inoceramui ■ Tib. xix. fig. 20. 

Other spedfls of <Ub geDii% ooeur at Kiag^Btt and Nodiogtoi^ but ia 

too mutilated a state to admit of dcscriptko. The beautiful qgeciiDcii 
deUneatcd, fig. 20, tab. xix. is remarkable for possessing tlio fibrous structure 
obsen able in the Inoceraini of the chalk ; and for retaining its crenulated 
hinge; this didl ia pnbablj a faiie^ «f I. eanemfriMM. 
. flSandM. Tabwii».fiff.7aiide,icpBBMBttiroaigllaww«aca>laaf • 
bivabca frona Horlington, the genera of which cannot be correctly aaceT' 
tained. The former is a front view of a cordiform bivalve, perhaps related 
to the Isocardia; ; the latter probablj belongs to the genus Area : they are 
both tolitaury oounplea. 

Crustacka, 

llie remains of this order of animals, are so exceedingly rare in the 
Uae nad, that ividi Aa excepUon of a ftv ftn^nenta^ the iMnMiatifliiB in 
tab. nix. oompriae eveiy apedmen that haa oeenned in Suaaex. 

To the kindness and liberality of William Elford I.each, M. D. of the 
British Museum, who did me the favour to compare tlit-m with the recent 
species, to which they are most nearly related, 1 am indebted for the 
ftlkywiiig identillealMiii of dienr genera. 

31. Tab. xxix. figs. 7, 8. 14. "AqiBcieB of a new genus of theAmilj 
Leucosiada*, nearly related to the genus Arcania." Dr. Leach. 

In these specimens the shell or crust of the thorax alone remains. It 
iaofaaiibaafaioidarftnii, latheriiilbM olaciiiefy tribfaate^ wHli twchc 
or thirteen acnleated tuhttdea; the amgn ia deataled. 

• The recent LiiaiaHuUt haTc two orfcurmJlqwdriiifticulate iintgtuwg iwerted betWSMI 
the eyes. The tnil is iiiikctl ; tlu-y have eight bgih ill Amilhsd iridi «!•*■{ and tVO cMsitB 
hand cUwi. Rea! C}/ckptd. Art, Cancer. 
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From Norlington Grcon. 

Fig. 8, the up]KT, and fig. 7, the under suriaoe of the aame specimen' 
Fi^ 14 is a younger example of thn species. 

88. Tabb XXDL figs. 9> la « A spedos ofa genus the ftmfly 

Cotystidte*, allied to a new Indian genus in the cabinet of Dr. Leach." 

Tlic shell is oblong, ovate, depressed ; the surface covered with minute 
granulte, the margin bidentated near the front. No vestige of the legs* 
antennie, or daws, remain. 

From Ringraer. 

Fig. 0, the under, and fig. 10, the upper surface of the same individual. 
S3. Tab. XXIX. figs. 11, 12. ■* A species of the genus £tj/u», of the 
family Ceateerida." Dr. Leach. 

Transvenely oborate^ obscurely trilobate ; the soifiMse ooraied witii 

irregular ])api]|)Bi 

From l{iii<;mer. 

Fig. 1 1, the ujider, and fig. 12, the upper surface of tlie same example. 

M. Tab. XXIX. figs. 13, 15, 16. 
These belong to a genus of the fiunily GvfysCidlfi^ intinsately lebted 
to Corystes." Dr. I.eacli. 

This sjx!eies is longitudinally obo%-atc, convex, with a tuberrnlnt«l 
dur.sal ridgCt having a row of three tubercles on each side. The shell Ih 
truncated posterioriy, and the maiginlatennytridentated. Theabdomen 
is composed of six or seven annate segmental and theie are three or four 
1^ on eacli side. 

Fig. IS. An imperfect specimen of the thorax. 

Figs. 15, 16. Dififarait Tiem of the same ftssO. In iSbb tamatt the 
aiidomai is seen folded beneadi the thinaxi and there are moments of 
legs, on each aide. The latter shews the upper suiftoe with the tuber- 

• The CorytfsiteliaTClbiirantenBB; the exIaiNlMlr anonndaHte, MtaMoui, cBatod, 
■ad wj kmg. The «yes r«mot« and pedunculated. Tm iMI is oval, and longer than wide; 
thetMlfald«auBderlhebodywbentheaniinaliainaaiateoflia|MM. They have ten h^ ; the 
imterieir pair chelate, the otfaew temiiwring ia aa acate ttoiMMid aafl oc Aw. \ii»lMmtrdi, 
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eulatod doml lidge; the oommenoement of the abdnneii appeus at tlie 
bote. 

85. ** Fngmentii of the abdomen of two kiwh of Attacida." Dr. 
Lctdk 

IImw lie too inqwEltet to lequim any obMnati 

Remain a of Fisuks. 
These occur so rarely, that the foUowing are the only examples in my 
pononioik 

86. Scales of some unknown lUh. 

37. A small vertebra. 

88. A tricuspid tooth ; resembling those of Squalus muttdus. 

OmOANic Remains of thk Malm Bock of Western Sussex. 

I am unable to <j;ive any satisfactory account of the fossils of this bed ; 
and none are enumerated in Mr. Hawkins' catalogue of the or^uiic re- 
mains of that division of the oounty. 

My ftiend, Mr. ChMMfem of Brif^too, ifiaoov^^ 
some arundinaceous plant in the limestone, near the Roman vUIa^ at 
nor ; and abo the impresBion of a eoriaoeoiiB nut» perhaps of a qieetes «f 
areca. 

In the flame locality* iridte finear maridngfl^ reaembling thoae of the 
red marl at Norlington, are very numerous between the laminae of the 
malm rock ; are these the remains of alfjfc? of fuci ? or of coralliiit^ ' 

Near Amberley Castle, Mr. Cliassereau observed ammonites and ino- 
ccrami ; and Mr. Hawkins has lately informed me, that some fine cnd» 
ha?e been fimnd in the frqr limeatone of tint paiidi. The ftaail txSt, 
diaoovered bgr Mr. IIiaol^« has already been noticed. 
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g n. 6. OBEY CHALK MARL. 



TuiN dejXKiit constitutes die fintndation of the chalk hilhs, its uutcro]) 
fonning a fillet, or tone, round their base, and connecting the detached 
parts of the range with each other. 

The texture of the utarl is commonly soft and friable, but indurated 
blocks occur, which possess the haidiu ss of limestone. It is of a light 
grey colour, inclining to brown, and f're(|uently possesses a ferruginous 
tinge derived fiNun oxide of imo. It principally consisla of csibansle of 
lime and alumine, with an intermiztuie «f fli]ia^ • rtty smaU ptepovtion 
of iron, and jH-rhaps of oxide of manganese. 

W here denuded, the surface of this deposit composes a fertile tract of 
anble land, induding some of the best ftnns in the county. 

In the ni^ of W difi near Eastbooxne^ the giiqr nuiil is seen Bsiaig 
from Ix ncath the chalk, and reposing on the grey sand, with whidi it is 
intermingled at the line of junction. Its sejxiration from the siiper- 
incuiubent bed of chalk without flints, is wcU defined, and may be traced 
with but Uttle difficolfy. From this spot it extends with soaiody any in- 
teiruption, to Shoreham river, its outcrop being interposed between the 
fbot of the Downs, and the hasscting edge of the blue marl. 

In western Sussex it occupies the same relative position, the lower 
chalk passing insensibly into the grey marl, and the latter into the malm 
rode 

In its course through this tract of eountry, it forms a few liilloeks or 
mounds of low devation* whidi are fomarkable only for the abundance 

oS 
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and variety of their fossil lemainR. I diaU proOBed to notaoe a few of 
the nuxre intecertiiig looditifli. 

A low bank at MiddldiaiD* in the parish of Ringmer, near the seat of 

the Kcv. J. Constable, contains hamites, lurrilites, nnutilite$, ammonites, 
and inocerami. The largest turrilite hitherto discovered was collected 
new this spot, and is figured in jtftit. Omehologt/, tab. body. 

Stoneham, near Lewes ; from a marl bank in a held adjoining the turn- 
pike-gate, 1 have collect c<l the same kinds of ibttu]»«a at Middkham ; alio 
ro$teHarue, aurieulip, acaphitest &c. 

Hamaey Marl Pits. Hie UDock, of which these pits present a vertiGal 
section, is uumhtcd hy the river Oine. The quairies are rituated on the 
north side of the diurcfa, and are about 25 feet high. The strata are 
slightly inclin«Hl, and vary from a few inches, to a foot or more in thick- 
ness i the indurated layers, are separated by intervening seams of a soti 
hMse marlfOf adaritcdonv. Theftceof therodEistimvenwdliyinnumer- 
aUe crerioesb whidi, in some inrtances, aie parallel with the atistifioation, 
and in others assume a vertical, or transverse direction. 

The lowermost strata are of a blueish grey colour, indicating a transi- 
tion to the blue marl, into which the grey marl passeaii at the depth of 
a few juda. These quarries canton anlphuret of iron, and snieular 
cr}'stals of carbonate of lime ; the former often composes the constttnent 
substance of the fossils, the latter occurs in gmups, lining the fissureti 
and cavities in the marL The organic remains found in these pits are 
Tciy numeroos, and present oonsideraUe interest. They consist of several 
species 9i ammonites, nauliH, turrilite*, tcnphites, fumtitrs, tlie teeth end 
vertebra; of sharks; the nnpiKised fir cones of Cherry Ilinton, &c. 

Oifham Pit. This excavation lies on the road-side, between Off'liani 
and Cooksbridge; it produces ammotiitet, mutili, turrilite*, tcaphites, &c. 

Chqrton, near Huntpeipoint. A mail ^t at thia plaocb hu aibcded 
to the MseaidMa of Mr. Wedces^ iwrrii^t^ keoH^u, tmmnUeit snyiAde!!^ 
&c 

In other locaUties of the marl, the fossils are less abundant than in 




GREY CHALK MARL. 



101 



those above emiiiiented» and the turrilitea, kamitet, and M^Mtea, but nrj 

rarely occur. 

On die imfiuieka nanmr bdt of (SIM depont appms to encfade 
Levdib separating the latter fiom tihe edge of the chalk hills ; this want 

of continuity, however, dot~? not extend lieneath the surface: the marl 
is invariably found upon sinking through tlie alluvial clay, of which the 
Levels are composed. Protrusions of the mari duough the clay occur in 
•ODM atnatiou^ and tlieae fimn iahnds when , the levds «i» inundated, • 
drcumatanoe Ikttt pieviously to the inpioved state of the navigation of 
the Ouse. was of very frequent occurrence. The principal elevations of 
this kind arc the two extended ridges called the lihiett which have been 
abeadjr deacribed; Iheat, in all prafaebOi^, owe ^bm finrn to the action of 
eddie^or oppflwig cnnents. 

MiKEBALS. 

The mineralogical productions of the grey marl arc few, and ofier but 
little Tariety; they conriat <rf variouB modifieationa of salphniet of iron, 

and crystallized carbonate of lime. 

1. Crystallized carbonate of lime. 

Thiii mineral is fre<[uently semi-diaphanous, varying in colour from a 
lightiih grey to a gallstone ycUow. It ocouva in ineonaidenUe vtSaaa, and 
mwAiiMilly in graupa of etyatalib limng the oantiea of ttie mail; the usual 
totm of the oystal is that of an acute rhnmboid ; of this )dnd sone in- 
teresUng specimens have lately been discovered at ilama^. 

2. Sulphuret of iron, or iron pyrites. 

This suhstanoe, fiom die deoompontion of its suiftoe^ ia generaDy of a 

yellowish rusty brown colour externally. It occurs in a variety of irre^ 
gular fanta.stii' shapes, and oftentimes bears the impression of or^^aiiio 
bodies, forming casts of terebratuUe, jtectenites, madreporites, and the inner 
volutions of seaphitea. Small spherical nunses with an elongated stem, 
their suiftoe boet with ohseuve pgnunidal ciystala, and exposing a bnl- 
Uaat xa^Bated itTnetQve inleiiialfy» aie not uncommon. One s{)ecimca in 
niy poaMeaaion cootainB within a csanty, small ciystab olm^ahate^^me. 
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Ciystab of pyrites terminating in the quiulrangular pyraatid of an oc. 
tahodniit tad daposedm irregular groups, «ie oftm imbedded in die chIb 
of amiiKMUtety end odwr fberil lemaiiii; and tbe mad pits at Hamaegr, 

contain masses of thia minenl bearing the fimn of a apedes of JEtdkanh 

somewhat resembling E./oliacea. 

3. Oxide of iron, in the state of a reddish brown powder, is frequent in 
GBvitiea of the mail, and baa probaUj beenioodttoedbgr the deoompodtion 
of iion pyrites ; the greater ]>art of the mail fbaaila bne aoquind a ftr- 

niginous colour from this niint'ral. 

4. Clay slate. The occurrence of this substance in the marl is clearly 
acddental, having been derived from aome icgnkr bed of aqpUaoeoua date 
of anterior finrmatbn to die chalk marL The only examples hitherto dis- 
covered, were imbedded in the marl at Soiithcrham (bonier ; the largest 
is about two inclics scjuare, and nearly half an inch thick: the edges are 
sharp, and the specimen appears to have sufiered but little from attrition. 



daoAxic BSMAIWS. 

The grey chalk marl in its course through Sussex, is well chancteriaed 
hy ita mganie lemains^ whidi diftr both m their natiw^ and in the mode 

of their preservation, from those either of the superineombent bed of lower 
chalk, or of the blue marl upon which it reposes. 

Numerous species oi' antmonites, nautili, and iiiocerami, are die most 
oommoD pirodtteUom of the pits near Lewes* which abo eontain #tim- 
Btet, tcaphites, fuimitt s, &c. These remains of testacea very rarely exhibit 
MTiy vestige of their original >helly poveriii:^. but consist of" casts of indu- 
rated argiUaceous lime.stone, of an ochraccous or a ferruginous colour, 
mace or leaa distorted by compression. 

1. Wood. The exiatenee of Ibaail wood in the dialk Jfarmation has 
been much questioned by some geologists, but the fact is indisputable, as 
numerous examjjles in my ct)lk'ction wifi^fartorily prove. It is of a dark 
brown colour inclining to black, and when first collected, very distinctly 
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e)diibit8 ht BgMOiii ftxuettiM, It U exoeedin^y friafak^ and fidb into a 

carbonaceous powder upon exposure to the air. 

The speciineiu found at Hamaey, seldom exceed a few inches cither in 
length or biwdth ; they are of a co npwe d cjUndaeal fixn, and appaor 
to be tbe remain of InndNab or itaiiH of nnall tieM. 

Ix>eaHty. Hamsey. 

8. Amenta or cones of unknown vegetables ? ? Tabw IX. figs. 4^ 5. 
7,8.11. 

WoMbotrtFs Ca t a hgu e, Part |k 8S. 8. 7S. Time oonei^ Maning 

to be of the larix." 

Org. Rem. Vol. 1. Vl G. fi-s. \G, 17. 

These are the suppotied '•JouUjuU of the larcht" for which the chalk 
pita of Cbaaj Hintoo have been io long oddbiatod. Since the tiine of 
Woodwnd, fbetebodiea baTieaxcHed eonwderabie attention, and yet their 

nature is still involvcnl in obscurity ; in fact, their appearance is so cqui* 
vocnl. that snnu* naturalists have Ih'cii iiiducird tO OOnuder them as the 
reuiuim of animals, rather tliaii of vegetables 

Dr. Fanona tfaou^t they bmre a greater renmblanoe to the roota of a 
plant, than to the \KiTtn of fructification. 

A. ]i. LainlHTt, 1>(] V. IM.. S., to whom I shewed a very perfect 
spedmen, was immediatei)' struck with its affinity to the cone of a species 
of pinua. 

Mr. ParldnMm auppoaea^ *■ that the appearance of these Ibsnb cer- 
tainly supports the idea of their having been either amcnts or cones of 
some tree not now known, at least to the European botanist ; whilst, on 
the other hand, the situation in which they occur, renders tlu» sup{>osition 
highly probleraatieaL Instead of being assodated vith other fesail t©- 
getables, or in matrices which have originated in the decomposition of 
vegetable matter, they ha\e only been found in chalk, wliidi has pro- 
ccedcil chiefly from a([ueous de}X)sition ; aud in part from tlie decomposi- 
tion of animal, but certainly not of vegetable matter*.** 
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Professor Hailatonc informs us, tliat two perfect s^jeciinens in the 
Woodwaidian eoUeetioii, place thdr vegetable origin beyond aD doubt, 
and in conohontkn of this ojnnion, mentions, that in the quanj at Cherry 
Hintan, lie had discovered the impression of a branch of MNneTCgetable of 
the fir tribe, with the hncar leaves surrounding it*. 

On the other hand, Mr. £onig of the British Museum, who did me the 
fryour to exaaiine several Hami^qieiiiiiwiw, lemarkii that * dieae bodies^ 
althou|{h possessing a distant resemblance to the juli of the laidH in aU 
proha!)ility do not l>elong to the vegetable kingtlom ; for when exposed to 
the action of muriatic acid, they emit the ]>eculiar smell, which is so 
gtrikingly manifttted, in diaaolving the madrcporitic nmuuni of fetid 
limcBtoae ; the putrid exhalation being almost intolerable." 

As these fossils occur in an excellent state of j>r('serv;iti<)n in the marl 
pit.s at Hamsey, I had indulged the hope of lM.iiig able to discover a spe- 
cimen, that mi^t iUustiate thdr ori^, and point out their real nature. 
But although by the kind aasistanoe of my brather, aune than fifly of 
these bodies have been mdmitted to aqr — I ean add but little 
to what is already known concerning them. 

The remains in question arc of a reddish brown eulour, from 0-5 inch to 
twoinchealon^of a<7lindricalibnD, and gently tapering towards the apex, 
ivfaidi is obtme. They are move w leas oompressed, and have a ioafy,ooi(- 
nigiited surface. Their constituent substance is precisely of the same nature 
as that of the vertebra", and other bones, found in the chalk formation ; 8ume 
examples have scales of fishes attached to them. In structure they differ 
, most essentially from any Bfcrobilua or cone, for instead of an imbricated aur- 
faoe, formed by scales containing seed, and proceeding flNUn one common 
a\i'^. as in tlic juli of the larch, their sraly apj)earance is prodiUH'd by the 
undulating margin of the substance of which they are composed; the 
latter being irregularly coiled in a spiral manner, round an ofval cavity oir 
reeeptsde; Thbi^pearsnceis veiyobviousintab. ix. fig.4t,in whidithe 
mail is seen projecting tiirou^ the intentioes of the vvdutions; at the 

* OtUaperi TimuKtioiu, Vol S. p.aG(K 
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l)a.se of fig. .5, the tennination of the last coil is distinctly exhibited. 
Fig. 7, iii the longitudinal section of a fragment with tiie cavity or recep- 
tede fined wMi nail: iaMmeipeeiineiwtliH is muitni^ Ae fiMail being 
solid throughout Fig. 8 is one of the most perfect eKamples that has been 
found in Sussex. The base is thicker, and of a darker colour, than the 
body of the fossil, and has much the appearance of a calyx. In another 
specimen, a depreaiionia theoentn of die hueraeemUes llie attadunent 
of a atem. F^j^ 11 ia femaikafaly htgi, but haa auflhied conawlewMy 
fttwn compression. 
Ltxalitv. Hamsey. 

3. Luiear markings, the imprestuons of leaves ( from Hamsey. 
These icaeBQUe the chalk apedmeiia ddhieated in tab. ix. figa. 2,- IS; 

and have been ani^Hed to be the folii^ of a species of larch, of whidi 
the ainents or conea» above deacribed, were the fivit. Tliia opinion iahoir. 

ever problematicaL 

ZOOPnVTES. 

The zoophytes of the chalk marl are neither numerous, nor important. 
They consist for the most part, of fragments of unknown genera, in which 
the characters of the original are too imperfectly developed, to allow of 
accurate determination « few of the mora perfect apedmens ane here 
enumerated. 

4. Small turbinated IkkIics, liaving a pe<licle, the surface covered with 
dieuUur pores or cells, irregularly disposed. These bear some analogy to 
Uie eem p o n nd porpital roadrepoiite^ but their openings do not appear to 
poaaeaa • atdhdar atmctnie. Thdr eonstituciit anfaataaoe ia an earthgr 

oxide of iron. 

Localities, llanisey marl-pits, Stoneham, &c. 

5. Alcyonmm ? pyrtformu. 

A pyriform body, compoaed «f argDheeooa limeatoneb about twoindiea 
long^ llie anxfim picaenting a ipontgaoiia appeaiance;^^ 
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the alryoiiitic flints figured Iqr Mr. Pafkimmnn Org. JLmauu, toL ii. 
tab. ix. tigs. 4, 6, 12. 

TUa finail may be nfiacMd to ^ genma akjnmiiim, ivith lfl« henta- 
tkm than many of iIm minenliaed aoophjtea, to yMA. diat name ia 
usually applied. 

I.ocilities. Hamsey, South Houme, near Beachy Head 

6. A cylindrical ratuosc zuophyte, about 0 4 inclt iu diameter, branches 
drart* diatmet^demiMatedly oppoaito*; tarminatioiM obtuaebifUli a cential 
depranioD. 

The only sjwcinicn hitherto discovered jxwsesses the structure here 
described, but uiure perfect examples are necessary to determine itn cha- 
, lacten. It approadhea in some raqpeota to Aieyaaimm mammiUoumf and 
A. ocelhtum of Ellis t> 

Localities. A marl bank near Mailing Gate. 

7. Millepora. ? Tab. xv. fig. 1 0. 

A ramose, subcylindrical zoophyte ; branches distinct, opposite ; ter- 
minatioiia truncated, failobed, iritili rounded entire maqpna, the centres 
oblong and depreaaed; ceUs inegnhudy dHNuboidal, ana^ged in parallel 

rows. 

The cells are but imperfectly shown, and it iti scarcely poiisible to de- 
termine tildr oijgittal fbnn with any degree (^accuracy. 

Locality. Ifsrl bank at Stondiam; near the Rev. J. Constable's, 

Middleham. 

8. ^lillepora Gilberli. 

Foliaceous, flexuous, terminatiDg in projections with oblong openings* 
endt hanng an qiinoiia obtuae process: surfitoe covered with minute 
dronlar pores, irregularly disposed. 

A very elej^ant rnilleporite, compo-sed of en stallized earlx)nate of lime ; 
not unfrequent in the lucaUties bereatter mentioned. The short spinous 

* La tmnftdi CNMwiH^ in but iwIp 
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projection, whirh ])r(Kfc<ls from thelUIgillflf tbiB tttinilHltkllHk U p WW tO 
constitute its specific character. 

I htm aaiMd dik wfeAn in honour of Dsrici Gilbert, Esq. H. P. 
V.P.B.S., &C. of Eastbourne, a gentleman univendfy mpected for Uh 
public talents, and beloved for the «MTi^ of hb m«nnaw» and the excel- 
lenoe of his private character. 

Localities. Id the cliff near Southerham, and Beachy Head. 

9. A Bexuaaa loophjteb oceuiiqg in mamm of an ond tarn, ftom two 
to five inches in length. 

These fossils bear some affinity to the preceding, but those in my pos- 
session do not exhibit any traces of pores, or oeUs. They have been 
■npfioMd to belong to the genus Spongia, but moie iUnstimtive eramplRi 
are reqniied to crtaMwh the ooiqeetan. Their oonatitiient mbatanoe ia 
calcareous spar. 

Localities. In the beds of marl that form a junction with the grey 
sand, at Southboume. 

10. PoctMiM of a ftKaoeom aoophyt^ allied to the geniia Flnatiab the 
florfroe eovend with small, ovate^ qnmnctiical openiiigib diipooed in 

meshes. 

Localities. Stoneham, Middleham. 

■CHnriTXB. 

The cchinites of the grey marl have their characters but imperfectly 
defined, and are extricated from the surrounding matrix with preat dif- 
ficulty. Their cruataceous coverings are invariably converted into a 
britdeoTatailiaedcaiboaate ofltme^and tiuir enitieB filled with nuul ; 
they are yue f aH y dntMted by coMpwuMoti 

11. Cidaris. Tab. xvii. fig. 1. 

Circular, depress*"*!, with ten porous ambulacra, and as many area*. 
The surface is covered with twenty rows of small, ekgunt, perforated 
papillae^ set on tuberanlar pcojeetiona, the mar^ns of whidi are oe* 
nulated. 

This fomil ifliean to be a vaiie^ of Edunoeidana mm^^ 
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Localities. Hamsey, Offham. 

IS. Edunoapatagas eor^^fwnm (of Brgw*) 

An oblom^ cordiform echinit^ enoee^n^y comiiMMi in die dnl^ bat 

of rare occurrence in the marl. 

Localities. Hamsey, Middlehani, Eastbourne. 

18. Edunosputagua radUttmf Organic Remtdna, voL m. tab. in. figs. 4 
aiid& 

An omte gdeated ediinite^ very doed allied to the kgedet re- 
ferred to. 

Localities. Hamsey, Middleham. 
14. Ediinital qnneB. 

Slender niuricatcd IfMIMSi, the cueiimeriiut of Parkinson, are (x-f:i- 
i^ionally found at Hamsey; and I have one specimen of a peliBadoe apine 
from the same place, which possesses a spathose structure. 



Univalves. 

15. ^'oluta nmhisua, tab. xviii. fig. 8. 

Although the specimen here figured is merely a cast of the venter, 
or lower volntion of the didl. iti dumetefs aie airfRciendjr obvious to 
identify it with V. mnUgita of the London day. It ia attadied to » por- 
tion of Ammonites variant. 

Locality. Middleham. 

16. BiuKinum, tab. xviiL fig; 18. 

The caat of the last wreadi of a ventiioiMe onivalTie^ wJiw^wg thia 
genus, is the only exan^le Aat has oome under my notiee. 

Locality. Hamsey. 

17- Kostcllaria Farkintoni, tab. xviii. hgs. i, ^ 4, 5, (i, 10. 

SttbAwlbnn, wnsalha aeven or ei|^ oomeXf with hmgitudtnal rib^ 
and numenma transvers(> striae ; outer lip dilated, armed with one styloid 
process, beneath which is a broad tnuicattMl cxparifiioii. This s]>e< ies 
occurs in the green sand of Devonshire, and is ligured in the third volume 
of " Organic Remain$," plate 5, fig. 11. As it has not received a specific 
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appellation, I have nUMd it after my excellent friend JaOMa PklldilMOi 

Est]. ]\r.G.S. &c. of Hoxton Square, the learned author of the **Orgttme 
Remains oj a former IVorU." 

The apedmeiia figured, altbou^ dififaring from eadi other in certain 

particulars, are evidently caets of the aame species ; the diiFercnceH ob- 
servable arising partly from compression, and from the markings of the 
original shell being more strongly impressed in some examples, than in 
others. 

In figurea 1 and 5* whidi are diflhcnt viem of the aaine i|iediMn, 
die ^neatha are neariy amootK irith the excqptum of a Hem imperfeet 
coats. 

Figures 2 and 4, are nearly flat from compression, and the ribs 
ahnoat eHheed, but the aurftoe ia oorered irith tcanarerae atrue. The 
eoUectkm of the Geological Society contains a laijge apecinien of this khid. 

Fig. 6. A cast of five wreaths, including the venter ; but the outer 
lip and base of the columella are not preserved. In this example the 
upper volutions are smooth ; the two loiraniioot exhibit the riba and stris* 

Fig. 10. B ep r eac nta » cast of the doramn, or back of the ahell; but the 
base of the largest wreath is unfortunately destroyed. In this qpecimen 
the ribs and atrial with the atyloid proceaa of the outer lip^ are wdl 
defined. 

. LocaKtiea. Hamsey, KfiddlAanib SonthbouriM^ Banaoombe. 

18. Tiochus ? Tab. xriii fig. 7. 

The outline of Una delicate cMt waemblea that of Troehtu aggbttiaant 
of Brander. 

Locality. Hauiaqr. 

19. Trochus ? Tab. xviii. fig. 9. 

Discoidal, base slightly convex, Hie margin acutely angular, aperture — r 
The base of the shell delineated in the figure, is the only portion I 

have seen ; the angular margin is a remarkable character by wliich this 

spedea mi^ be readily identiMed*. 

*ln a tpecimen of Trockus aggiutimnu, from Grigiion, recently preitenteil me by M. 
BrongiH^ Ae onMr mugia of the hit wboil njj ckwlr nmMm ilM at the fmcRi 
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Locality. Hamsey. 

SO. Trochus linearis^ tab. xviii fig. 17. 

Conicnlyinmdis slightly convex, tnauvemly rtikted, witih » imNnioeiit 
liiie along the oentie and base of eadi Tolntion ; baae flat ; mnfailiciia 

obscimMl by the kttt vohltion ; aperture trans^'ersely deprewed. 

In figure 17, the linear markings, by which this species is distinguished, 
arc but obscurely showTi ; but Id a specimen subsequently discovered, and 
wlucb ooDtniu a portion of the oiigiW did)^ tl^ 
mariced. 

Localities. Hamsry, "Middleham. 

21. Trochus, tab. xviii. fig. 16. 

The cast of a speeieB of trodittB of an onl fbm; ]Nmbabl)r of T. jj^^ 
distorted by compression. 

Locality. Ilamsoy, Aliddleham. 

22, Auricula incrassata, tab. figs. 2, 8. 84. 

Ovate, ventricose^ transversely sulcated ; sold longitudinally striated ; 
wpm ahortj oolmndla tr^ilicated; ootar lip thidc, ivith a bioadtnna- 
versely striated border. 

The three folds on the columella, the striated sulci, and th<' broad 
band on the margin of the external Up, are the distinguishing marlu of 
this beantiftd dielL It is a small spedea, oonaisting of about three volu- 
tions, and seldom exceeds half an inch in length, by 0-8 indi in width. 
Thf spire is short, the outer lip thick ; the broad stnatcd band gives 
a peculiar feature to the back of the sheU. The stria; which cross the 
delicate grooves or suld, are so minute^ as scarcely to be visible to the 
naked qre; Mlien vieived with a lens they appear deftted and sharps 
dividing the furrows into minute rectangular cells. This species occun* 
silicifictl in the Tllackdouii whet.'^tone j)its of Devonshire, and is described 
by Mr. Tarkinson. Air. Sowerby mentions that " it resembles A. ringetu 
of Lamansl^ but the want ct striae irithin the oater lip^ and the p w e an ce 
of lon^tudinal strie upon the surface, distinguish the British shelL" 

Fig. 2. is an elegant SjKJcitnen, in wliicli the shell is rcplacetl by a thin 
pdlide of reddish brown sulphuret of iron, upon a cast of indurated mark 
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It shews the plioated SiMa of tlit ^inmaii^i, and the taraad bond of the 

outer lip. 

Tab. xviii. fig. 3. is a distorted cast, that bears a doaer affinity to 
Anrinila simulata of Sowerby, (3/m. Conch, tab. 1G3» figp. 6. &) than to 
the present spedea. 

LocalHiwi. Hama^, Middkham, Stondiam, Offham. 

28. AmpuUarta ? Tab. zfiiL fig. 11. 

The cast of a subglobose, ventrioose, wnivalve, probably belonging to 
the genus Ampullaria : — ^the depressions of the apiie, and the oblique form 
of tbe cast, origimle ftom oompmaifla. 

LooaEty. Hamaey. 

24. Vermicularia nmhonata. Tab. xviii. fig. 24. 

Discoidal, spire depressed, concave l)eneath, umbonatcd above; the 
outer volution produced, and marked with distant, annular ridges. 

Thia apedea kconnnoiily about 0^ Indi in diaoMteiv and comaiata of 
two or three volutions. It is slightly concavi^ or umbilioMed, on its in- 
ferior surface, the inner whorls of the upper sides being concealed by 
an umbo. The produced part frequently exceeds in length the longest 
diameter of the diell, and is marked with sharp annular ridgea ; where 
theae oecnr, the anbatanoe of the ahdl ia mudi thi chen e^ the cavity of 
the tube beii^ dimmiahed nearly one-third. The aperture iaafanfk^ and 
round. 

Fig. 24. This example shows the depressed spire with its central 
obtuse knoK and a oooaideaable portion of the produeed part of the 
external vohition. In every ipedmen of this foanl the shell, hardened 
by an impregnation of caloaieona vpu, atill remanML 

Locality. Uanuey. 

SS. Vwmiwilarin 5lDia«i>6lf. Tab. zvin. figs; 14^ I& 

Conical, apnal, amoodi, rnnhilicalab inner wraaiha andiyloaed, afi^tiy 

inaectadi aperture indented bj die preceding volution; outer whorl not 

prodneed? 
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This species differs from V. umbonata, in having the spire elevated 
and the whorU inserted; the outer volution is not produced in any 
speamam jtt dnoovered. Hie line of i^anlian betiraen the wieedii^ 
is obflcond hf an extension of the substance of the ihdl» by fAadk the 
volutions are ancliyli>s<^'d, or cemented together. 

The specific name is in honour of James Sowerby, Esq. F.L.S. &e.. 
whose indefatigable toertioiis lame raj materially ooatribatad to the 
duddatkn of the Natiuel Ifiatofy of the Bntiah Uhnds. 

Locality. Hanueiy marippitsi. 

2f). 5>erpula, 

A small group of serpuUe have been discovered at Hamsey, by Mis. 
MantelL The sbdl is smooth, and very tortuous, bearing some analogy 

to S. glomeratn ; but is probably a distinct species. 

27. Nautilus elegans. Tab. xx. fig. 1. tab. xxi. figs. I. 4. 8. 

Sul^lobose, umbilicate, transversely sulcated; sulci numerous, linear, 
cnnred, leflexed; Tohitkma one-thiid inserted; sqrta oonanro-eaqmes, 
entire ; siphunculus oentnl; apeftme obliudy nglttate. 

The thickness of this nautilus is erjual to twice it.s width. The sulci 
are transverse, and very numerous, dividing the surface into broad, Hat 
coetSB; these form an elegant curve on the back of the shell, and 
proceeding latarslly, are reflected towards the nmbilicus. The septa are 
gently undulated, and have their convex surface placed in an opposite 
direction to that of the sulci, whi( h they (l«Tiissat{'. Tlie siphunculus is 
large and nearly central, and the umbilicus very small. In a young state 
the sulci are wide, and separated by diarp transverse ribs, the whole sur- 
fiu» being marked by numerous longitudinal strise. 

Casts of this species are common in the grey marl of Sussex, and 
Wiltshire, but no vestiges of the shell itself have been observed. The 
peci me ns are frequently oblique from compression, and seldom exhibit 
the curved nilei in perfeetkn ; they are ftom one to twelve indbeB in 
^Uameter. 

Tab. XX. fig. 1. is a remarkably fine cast of an adult slicll, in which 
the sulci, with the broad and tlat cost«e, the situation of the siphunculus, and 
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the form of the septa er dinepiBCOts, are well preserved. It HM A- 
eoveted in a marl Ixink at Middleham, in the winter of 1814. 
The following are casts of the young shell. 

Tih. xxL flg. 1. Nw^ OMMlli, the 'apiie obliqiM^ aad nudi eon- 




- fig. 4. In this example a few linear sulci, and tlie iiMirkillgl 



ef llie a^ta, are the only indications of the species. 

■ fig. & TUi very degaaA and padbet CMtk from Middleham. 

It ii deapfy dunuMlled hf die bnad tranarene anlei, and ia an erorileiit 

example of the characters of the young shelL 

The small smooth Nautili so fre(|uently met with in various localities 
of the marl, are imperfect specimens of N. eiegan* in a young state In a 
iaw inatanoea the aepta aie eompoaed of adphnnet of iim, Mid the dnaa- 
bers lined with crystals of carbonate of lime. 

Localitiei^ Hxamey, Stonehaai, Offhand Middleham, Wwr i mmlNi ;, 
Fide,&& 

AiMMwdiwa AfimMK (of Sawerby.) Tab. xxix. fig. 9. Tab. xxii. 

Diioaidalf subumbilicate : volutions subrotund, costate, one-third in- 
serted ; costae tulxTcular, transverse, alternately annular, with from two to 
eight rows of tubercles ; ambit fiattisb, with two rows of marginal tubercles ; 
lepta very riiinoaB; aiphunealna cattemaL 

The number and di8]x>sition of the ribs and tubercles of this species 
are so various, that although it is one of the most abundant pfloductUNW 
of the grey marl, its specific characters are not easily defined. 

The general form of the shell is diaeoidal, the volutioiu (which vdien 
pofhet ana neaify e^mdrieal,) bong flattened by eo mpe aari en, aa in tiie 
apecimeiu figured by Mr. Sowerby. The inner wreaths, in those which 
are compressed, are nearly two-tliirds concealed, but in more perfect 
examples arc less deeply inserted. 'I he costs are round, and extend 
altemately acroaa the iHioi]% the intemediate onea embracing aboat two- 
diiida of the Ttrfatiotw. The toberdes constitute the following varieties. 

r«r. «MfMkif witfatworam of tttherdei^tah. xxi.fig.9. Twotubev* 



Digitized by Google 



114 



OREY CHALK MARL. 



cles arc placed on eveiy riliy andfiim aiowoB fladi]iMigM><>f theanb^ 

or back, of the shell 

Var. tuberculo-coetata t witli nx rows of tubercles. This variety, in 
ddditian to the inaifinal taberdes, has four rowi, wfaidi are plaeed mi the 
longer ooiteonly ; each side of the shell having one set OH tlie w>*»y » of 

die umbiliciis, and another at a short distance abo^ e it. 

Var. tuOerculftta : with eight rows of tubercles. The two additional 
iOtotAidi dirtingoirii thii nviety, a» pilaoed one on oich ode^ mUtwty 
botween the margin of the ambit, and the seoond' nm of tubercles from 
the nmhiliciis. These intennediate tubercles oreur on every rib, each of 
the larger costse being ornamented with eight, while the shorter ones have 
bat fimr. From the numeroua tubercular projections on this variety, the 
outer vokitum is wmiewlietpentagaiiaL 

The septa of A. Mantelli are numerous, and very foliaceous. The 
form of the aperture varies in different spceimcns, but its width is in 
general equal to about two-fifths of the diameter of the shelL The 
Kiphunoalui is tmiSk and extendi tSM»% the eentie of the emlHt. 

Hui species freciuently atteins a large size, some speciiiieiis cxeceding 
one foot and a half in diamefeer; but in tbeie the tubendea «ie abmwt 
obtitcratcd. 

Tab. zxi. fig. 9. A bemHiM OMt, fiom Middkham, of the fint fwiety. 
lUuxziLfig. 1. ThiaqMcimanaleobdoagitD F«p.«ilB<ii*.*Uadiifaiti 

die foliaceous septa, and the situation of the KiphunottblS. It WM Col- 
lected by my friend, Thomas WooUgar, Es<j. of 1. ewes. 

LocaUties. In almost every spot in Sussex, where an excavation has 
been made in the grqr nHoL 

89- Ammonites Sussexiama. Tab. xx. fig. 2. tab. xxi. fig. 10. 

Discoidal, subumbiUcate : volutions subquadrangular, inserted, costated; 
cottae transverse, numerous, with seven rows of tubercles, one of which 
ettteds along the centre of the ambit; septa fdiaoeous; siphun- 
■cuhig — ■ ? 

_ . *. The pUtes of dih varit weie ooopkted belbn any ilfaitnfit* 
' MiiedM Iwd lM«n diieiifand. 
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lliis sperics is nearly allitd to the precedinp, but is distinguished by 
the riliH in almost every instance, reaching entirely actooi the voUlticMlft; 
and by the central row of tubercles on the ambit. 

Hw ndea are flBttiab, Ae eztennl mai^i^ wamewhaA angalar, the zifaa 
pgNMuiiMnt^ in most instaaofla aUrely embracing the Toluibna, bnt m 
aome varieties Ix-'inp alternately short, as in A. Mantelli. They are 
atudded with seren setii of tubercles, arranged in the following manner ; 
VUL a row on the hiner and outer margins, with two interaiediate onea tm 
each ttde ; and a donal row along the ambit The i^erture is neerly 
quadraqguhr ; and the aeptafidiaeeoiM. The rituation of tiie aqJumcuiua 
is unknown. 

In the adult shell the ribs arc prominent, and somewliat angular, the 
dorsum broad and flat, and the oentnl rowof tnberdesalmoat oUiterated. 

This beautiful species varies from a few indies to a foot in fl'^if^f , 
and was formerly abundant at Hamsey, but is now seldom found. 

Tab. XX. fig. 8, represents a specimen of the size and form in which 
this ipeeiaa neat umilly oocum. 

Tab.ziLfig.ia ApenpeetiTeviewera imaUtveeiinan. 

Localities. Uama^, Otfham, Middlehaw, Soatherham, Bodmill, Plamp. 

Uhi. 

SO. Ammonites tartans. Tab. xxi. fig. 2. 5. 7. 
Diiooidal, iabnmbijiflat^ voltttioiM dcpieaMd* half inaerted; tnna- 
vendy radiated ; laffii Ufiueate, undulatedtatudded with ftow Aur to «x 

rows of tubercles: septa very foliaoeoai} cafSM MUtfl^ entin; a fW Uu w 
sagittate ; tuphunculus external ? 

Thia species of ammonite is one of the most proteiform of the whole 
genua^ p gc B B nting great variety in fihe figunb djqmaltioii, and number of 
the tubercles and costa;. It is, however, readily distinguished from iti 
BMorinffn. by the acute entire keel, and the bifureatinn; tiilMTCular radii. 

It is from Oii inch to nearly six inches in diameter, and is frequently 
oominremed into an eltiptiGa], and Bometimes into a eofdiform ahape: The 
volutiona laildDm exceed four in number, and are rather more than half 
iwerted. The nmhilicas is ahaUow and expended, ita aides smooth, and 

42 
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crested with a row of small tubercles, from which the radii arise. The 
latter proceed obliquely over one-fourth of the volutions, where they form 
another set of tubercles, from whence they diverge into two famnches, 
eaeh tenninatiiig in a tubevde on the outer miqipn. Hie CMiene it 
smooth, and forms a prominent aottte keel, hafing a «nr of tppotUe tu- 
bercles pl.-utni on euch margin. 

In a suite of iii\y specimens, in whicli every individual presented some 
peodiuily, thiee principal nrietiei iveie obaemtalc^ OMih paaing in- 
lenaibljr into the oUier. 

Var. subplana. Tab. xxi. fig. 2. 

The volutions depressed, radii linear, inner row of tubercles obscure 
external margin crenated, keel but slightly elevated, aperture sagittate. 
Some spedment of this variety an nearly amooth, and the ked m> 

mudi compressed, that without the aid of numerous examples, then re- 
lation to the tubercular variety could not have been ascertained. 
Var. intermedia, l ab. xxi. tigs. 7, 8. 

In this variety die volutioai are zatlier defceaae^ ^ ndii bmad and 

well defined, the tubercles small and. dtstinet^ the external nungui tu- 
berculated, the keel prominent, and the ajierture sagittate. 

'lliis is the usual form of the species, and holds an intermediate rank, 
between the smooth and tubercular varieties. 

For. ttOeradala, Min. Conch. Tak dzzvi figs; 1, 8, 4. 6. 

Volutions subrotund ; radiations short* thick* nodular ; tobendes elon- 
gated, very prominent ; keel acute ; aperture roundish. 

A very bcautil'ul variety, distinguished by its projecting tubercles, of 
wfaidht Sfr. Soweiby's 6gure 1, affixds an excellent ewmplft Hie inner 
raws of tnbades are almost e^oed, bat the marginal and intermediate 
sets are strongly relieved, and in some exaniples become spinous. From 
tlie thickness of the volutions, the apertiue is obovate. 

Localities ; very abundant at Hamsey, Middleham, Stoneham, ke. 

81. AmnKmitea MMfw . 

Dicoidal, subumbilicate, volutions depressed, half inserted, transversely 
radiated i radii annuUr» distant, bifiucat^ undulated; umbilicus expanded, 
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sides smooth, with a marginal row of oblique tuberdM ; MOibtt oonvo^ em- 
fanu^ by the radii ; aperture ovato-sagittate. 

The volutiooa, although compreflaed, have a slight degree of convexity, 
and tn imiwiiiiImI bjr tmMvoM xadktian^ tihat aiiw fron • row «f 
maUtiilwrclM on lihe inner aiMgio. Each nMliusdividin into two brandiei^ 
which pass with a gentle sweep Mnwi the ambit, and unite Mrith the cor- 
responding undulations of the opposite side ; small oblitjue tulxTcIfs are 
plaoed on each radius at the point of bifurcation. The volutions are tiuree 
in number, the inner ones being tkre^fbuiths conceated. The doniun, 
or ambit, is gently undulated by the ladiL 

But one specimen has been discoverefl, the dimensions of which are 
ai fiiUowB : longest diameter 8-8 inches ; width of the outer volution, two- 
llftlnofdiediinieter: tnuuveraediameter of Aeapertiire 1*1 indk 

It ii aewedy n e eo wB iy to remark, that although < la > q »adea appioadiea 
to A. variam, in having bifurcating radiations, and a row of tubercles on 
the inner margin, yet it is widely separated from it by the rounded form 
of tlie iKieii, and other obvious did'crcnccs. 

Locality. MiddMnm. 

88. Ammonites falcatiu. Tab. XKL fig. 6. 1 2. 

Depressed, subumbilicate, volutions deeply inserted, transversely 
radiated: radii pUcated, falciform, extending down the sides of the 
naihiBiwa; itmbiMeat amall, wiUi cwwnhted edges ; docmm flat, narrow, 
with a lonptudinal lolcw; mai^ piioated; ipertnie sagittate^ aphun- 
cnlus ? 

This rare and elegant species is almost flat, the longest dianu'ter ex- 
ceeding its greatest thickness nearly four-hftlus. 1 he volutions are slightly 
enhiged in the centre^ bnt are contiaeted at die ambit into a narrow Hat 
keel, widi a sulcus down the middle, and deUcate plicated edges. The 
radii are very slender at their ori^rin in the umbilicuH, Init gradually in- 
crease in breadth, and passing obUquely to the centre of the volutions, 
make a sudden curve towards the margin, where thqr terminate in 
obknaefbldaL T1ielbnnoftheaepCa,BndtheflitttBtioDof thenphuneiilo% 
are unknown. 
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The sh^of thetadu waoNnurkabiKthattlMipedMm^^ 

identified. 

Tik zsL % 6, the oidy peiftct cttt liililiwto dim 
Inik. 

fig. 12. A fls^HBt ftoB Stoodnn, cdiibitiiv the flat 

gulcatctl ambit. 

Localities. Middleiuun, Stoneham. 

8S. ADraonites etirtMiftcc Tah. ad. fig. 18. 

Depressed, subumbilicate, vulutions de^fy IBHRted, transversely ra- 
diated ; radii falciform, bifurcate at the commencement, terminating in 
broad, tubercular curved costa:; careue with a longitudinal sulcus, between 
two marginal nmi of tubecdM ; apertnie obtusely sagittata 

Una a miw ii iit a ia neaily allied to the pnoedm^ but ia evidently a 
distinct species. In A.falcatus the curvatitres are more numerous than 
the ohlif/ue radii ; but in the present species, the proportions are reversed, 
treo or three radii uniting to form one curved rib. The terminations of 
the riba m the latter ale tnbeicular» and aqwrated ftom eadi odier bgre 
sulcus ; in the former tliqr aie gendy coned, and qipear aa if fiiUed or 
plaitetl over each other. 

The umbilicus is rather deeper than in A./alcattu, and has a marginal 
low of oUiqne tubereoHar projections, firoaa eadi of whidi two or three 
radii proceed to the oentie of the volntiona} here they unites and ftcm a 
llfload eurved rib, that terminates in an elongated tubercle in the margin of 
the ambit. Another tul)en"le is placed on the middle of the curve<l parL 
The keel is grooved, and has two rows of prominent, distinct, opposite tu- 
berdes, formed by the termination of the riba. 

T>oca1ity. Haniaey. The aped men figured waad i aeo TO ed by my brother, 

and is uni(|ue. 

84. Ammonites compianatut. 

Fk^ volutiona i^xiUy inaerte^ die inner half nuulEed with mmerou^ 
indiatanet, transverse wMlulaling atriae^ the outer portion plieated; mnl»> 
Ueua veiy amaU, afanoat cinioealed $ carene di^tty oonvei^ its nuunpna 
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.orenated by the angiilw tamimtioni of HbB plk»; apataie tli|^dy 

Mgittate ; siphunculus ? 

The loQ^t diameter is about 8 indies, greatest thickness 1-8 inch, 
ividtk mHoTTClatiaB S iBcto. 

The fdutMNM. are thidwt near Ae middle, and gradually oootnet 

into a narrow keel, which at the aperture, does not exceed 0-4 incb in 
width, and has an elevation or ridge down the centre. The plicae aie 
small, and extend fi?om the outer margin over one-third of the wieatlk 
buttteintennedMteonesdoiMtnuhlMgmid half dwt dittence: their 
terminadons are angnhr, and ftnn a ooiKted bocder on each aide the 
keel. 

This species may be distinguished by its flatness, the great width of 
lihe oater volutioD, the small conical umbihcus, the narrow keel, and the 
angular plie«. 

The septa are numerous and veiy ibliaoeoaa. 

Locality. Humscy. 

55. Scaphites striatu*. Tab. xxiL figs. S, 4, 9, 1 1, 18, 14, 15, 16. 
Vfllntiooa tianavenefy striated; striae numennu, obliqne, annular, 1»- 
fiiTcate ; dorsum tumid ; afiertnie pndnoe^ tmnsrandy orale^inaii^Bate; 

siphunculus internal? 

TluH sjx^cies is commonly about an inch in length, the greatest thick- 
ness is 0-4 inch, width 0'8 inch. The inner whorls are umbilicate, deeply 
inserted, and wildly eoaeealed by the outer vohitions. Tbe dorsum is 
suddenly enlarged, and the reflected turn terminates before it reaches the 
centre. The ajXTture is t-ntire. of an irregular ovate form ; the margin 
prominent, the upper part produced, extending a httle over the spire. 
The tvfaole shell is striated; the striaa arise singly from the inner margin, 
and dividing into two or three, pass over the dorsum, and unite with the 
corresponding ones of the o])|K>sitr side. The inner liall'of tlie outer vo- 
lution is somewhat depressed, and from thence the stria; extend obliquely 
in a radiating manner, and bifurcate at the edge of the depression ; to- 
wards the aperture ct the shell, the striaa are laigsr and more distinct. 
The sqtta are but sBf^tly ooooaTC^ and thor edges have three principal 
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indentations, with several minute sinuosities. The situation of the 
siphunculus is unknown, but appears to have been on the internal margin. 

The specimens oonsist of indurated marlaceoug casts, occasionally po»- 
nfininfl portUMW of die didL Tlw iniMr volutioiM aie oftni fflled'^di 
■u^dmrefc of ivoi^ and aonetinics with calcareous spar. In almost evoy 
instance, the spire is more or less oblique, and otherwise distorted by com- 
pression ; the variations of shape observable in the specimens delineated, 
have evidently been pnodnoed 1^ diii oiOM; 

TalK zni fig. S» edmn], and 4, a lateral view of a SeapUte ilon 
Hamsey, flattened by compression. 

Fig. 9> exhibits the obliquity of the spire : a straight specimen, in VBiy 
IMMsesuon, provea duit ttm appearance b fihe eftct of accident 

Fig. 11, oliiliitatlieiimal chancteia of theqwciea; theapertme k 
broken off. 

Fig. 1 S, a specimen from Ranscombc, remarkably distorted. 
Figs. 14, 15, different views of a pyritous cast of the inner volution : 
the daik apot in ihe centre of fig. 14 ahewa llie snppoaed aitnation of 

the siphuiK ulus. 

Fig. is a longitudinal lectum; tbe inner chamber is filled with daili 
brown sulphuret of iron. 

LocaUtiei. Anu^, Bodmill, Brighton. 
96, Seqilutes toMtm, Tab. sdL %^ 8» IS. 

Volutions convex, laterally compressed^ tnnsversely striated, inner 
whorls concealed, inserted; striae furcate, numerous, embracing the ambit: 
sides of the outer volutions smooth, with eight or ten distant, obUque, no- 
dular pni|eetioiM$ donom hraad* oonreK. 

This is a less delicate shell than the former; its length is 1 inch, width 
()'8 inch ; thickness of tlie back O fi inch. It is distingiiislu^l from S. 
Mtriatus bj the nodular projections on the sides of the external volutions, 
niaae proeaed flmn liie centre^ and divaiga into anaMMma atiii^ wliidi 
endide the aaahit ' The bade is broad, and ^ pngeeting tenninatiani 
of the stri',i- give its edges an undulated appeannoe. The aperture is 
oblong, and fronts the spital part. 
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Localities. HnBMgn TOj rare. 

87. Hamite8ffrffifl/i«. Tab. xxiii. figs. 3, 4. Tab. xvi. fig. .'5. 

Depressed, ornamented with oblique annular co8t«e, and iuut rows of 
taberdea^ the Bugfaial ones apinous; riplwi n culmcarteniil? Hmhi atwitfit, 
pttallel. 

The cliarnrttTs of this bt'autifiil Ilamite were first developttl by a gi- 
gantic specimen found in a marl-pit at lioacb, near Benson, in Oxfordshire, 
liy FtoliBMor Biiddud, and figured in Mbt. Qmch. ; previoasly to this 
diioovHyt flg. 4 WM dw finesl euuiiple octeat The omIb cC the didl 
only remain, and the spinous processes are in conswjuence but rarely pre- 
served. The form of the original was in all probability cylindrical, but 
the fossil specimens are in some degree flattened and distorted. The 
Inahi tote atnight, the hook or bend being very sudden. TbeM ate ge- 
nenUy one or two costa^ between each annukr WW of tubeieiki^ and die 
latter embrace two or three ribs. The spines are only known to proceed 
from the two dorsal rows of tubercles ; but it seems probable, that the 
other tobeidee eie eke the xudimenta of qiinous prooesses^ sinoe all 
of dMnn en hnpeilbc^ and ep p eat. as if bw he n olC ^le laptn an vwy 
Ibliaeeom, 

Tab. xtL fig. 5, is a fine ftagment from Hamaej; tneaa of the fiiliap 
oeone aepta are visible at the fitactured part 

Tdk xsiii fig. 8. Vieirofeneof .1lieaeiitB,orciMmbenb*hewiiigitB 
fidiaeeoiu atructure. 

fig. 4. This fine specimen has already been noticed ; it is 

so much distorted by compression, that only two rows of tubercles are 
seen in this view : it was discovered at Hama^ by my brother. 

Localitiea. Hamaey, Middliiheni : rare. 

S8. Ilamites plicntilu. Tab. zziu. figfl. 1,S. 

Subcyhndrical. with numenNUh oUiqac^ annular ndgea, and four rawa 
of spines: limbs curved. 

The curmture of the limbs distinguishes tUa spades ftoaa the one 
above described, wiihirindt hoiwgm,fedBseIy eofi«a|innda in ewy oAer 

particular. 

Tab. xxiii. %. 1, is the only specimen yet discovered, in which the 
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spines remain ; they are composed of a thin pellicle of reddish brown sul- 
phuret of iron, that has replaced the original shell Tliis example is part 
of the kawr limb^ Imiken off near the curvature ; it u u 

4g. S; pvt of die higer find)^ dieiriiig tnoes of ^ ftlia- 

oeous septa. 

» Localities. Hamaey, Middleham : very rare. 

' 89. HunitM aJtematuM. . Tabi zxiiL 4gp. 10^ II. 

Subcylindrical, with obru^ue annular ooota^ and two mm of tafaeidei j 
tulwrcleji marginal, placed on each alternate costa ; curvature gradtial. 

I have seen but one fragment of this species, which, except in siie^ 
apeee with H. tpinulonu ot StmeAj, the tuberdei being in all pidbebili^ 
tiie haaea of apinea; it ia howevar impoadUe to detemune tlwir idkntitf 
vithout more perfect examples. 

The specimen is elliptical from compression ; the ribs arc very distinct 
on the sides and back, but almost obliterated on the inner margin. The 
tidwrdiea are phoed on each akenwte nli^ a dtcuiiiataiMe that aepaiataa 
this species from the other qnni^foai haniitaii^ pKvioualf deaoribed. 

Locality. Middleham. 

40. Hamites eUiplicm. Tab. xxiii. fig. 9. 

Depieased, surrounded by even, undulating ridges, each ornamented 
willk two asiall tobaniea plaaed on the oufear flMigm ; 

This hamite ap|)ear» to be identified by ita even undulating ridgei^ 
each furnished with two tubercles, and the elliptical form of its curvature. 
It must however Im acknowledged, that there is considerable difficulty in 
diatinguiahing tiie eaaential diaiwtew of a SmSi, floai the variationa lliat 
are prodooed bj ^ge or aeddeBl^ partwola^ whan only a nii|^ ipaciineii 
is known. 

LocaUty. Middleham. 

41. Hamitea aitenuatm f Tab. xxiiL figs. 8. 18. 

TUa apedea baa aheadj baian deaoribed aa oooniring in titt Bine MnL 

(Vide Blue Marl Foasils, No. 21.) The specimens here figured are 
nearly cylindrical, and covered \^'ith oblique annular strisj it ia howevof 
doubtful whether th^ belong to the species referred to. 
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Tab. xxiii. fig. 5, i& the fVagtnent of a very large hamite, Bei^ allied 
to the preceding ; it was collected at Ilamsey by Mn. IblantdL 
Localities. Hamsey, Middleham, Stoneham. 

QrBndricJ, dopgited, naikied iritii obieure, oblique, dutant ondub- 

tions on the outer margin ; curvature ? septa distant 

Fragmenu from one to six inches in length, and about 0-4 inch iu 
dMmeter, naifced ivith oblique undahtkn^ and oocarionally ezhibttiiig 
fidkoeoni septa, are very abundant in eweaj locality of the gr^ mari near 

Lewes : those figured arc the most perfect that have yet been discovered. 

Thi.M species may lie easily recognized by its extraordinary length, by 
the smoothness of its surface, and the great obliquity of the few undu- 
laliona willi wUdi it ia ornamented. The Ibcm of the comtuie is un- 
known ; for although several hundred specimens have been examined, the 
short fragment delineated in fig, 6, tab. xxiii. is the only known instance 
of a deviation from a i^traight line. These remains are associated with 
fragments of a large size, almost qrlindricali and perfectly smooth : aie 
these portioiis of the laigar loDfas of theasme species ? Bf an hMMbeftenee^ 
the specimens $n icpiessBted in tiw platab wvdi the Isigesfe extrani^ 
downwards. 

LocaUties. In every marl-pit in the souUi-eastcm part of Sussex. 

4S. Tnnilites* costaftit. lUk sdiL fig: l«k Tdk isiv. flgjL 1, 4^ «. 

\''olutioiis reversed, convex, omainenled vith tiansveise iib% beosalh 
which are two rows of tubercles. 

The upper half <^ each vmsath is ornamented with about twenty 
smooA, rounded oostc, beneath which isa row cf cIl^tiGal tubodes, and 
a set of smaller ooes on the inftiior maigin ; the latter are part^e h sBmed 
by the next whorl. In afanost every example the eostae^ and tubadss, 
psss into each other. 

The specimens that occur in Sussex, very rarely exceed three or four 
▼olutions, and are always in some deycc compressed; they are from one 
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to leven inches in drcumfcrenoe, and fiom time to five indies long; tin 
lowermost Tolatian ii but nidy pnMffed, «nd no tnon of the ahoU 

remain. 

TUk. uiiL ^ 15, lepfcaentB a qwrimwi tridi piort of the lowecmoit 

volution. 

Tab. xxiv. figs. 1, 4, .5, exhibit the usual varieties of tins sp'cies : in 
figures 4 and 6, the union of the ribs vrith the tubercles a distincUy 
diown. 

Looalities. Hamsej, daytoo. 

43. Turrilites unduiatus. Tab. xxiv. fig. 8, Tab. xxiiLfigk 14. 16^ 
Volvitions reversed, ornamented with prominent transverse costjB. 

' This species was first noticed and described by the author. It is 
dmaoteiiied by its promiiient tnuuvene ooatae^ wldch ate undoktod in 
some eanmples, and extend directly across the whorls in others. In 
nuny specimens the ribs arc oblique, and somewhat tulKTcular, a circiini- 
Btance that has led some naturalists to question the correctness of cun- 
ridering the present species as distinct finn T. cottotus. In the caste of 
the adult sheU, the chaneten of the two speoieB are however diatinetly 
narked, and leave no doubt of the propriety of their separation. 

The Turrilites widuhtus attains a larger sixe than the preceding some- 
times exceeding tliree inches in diameter. 

Tahi, niv. fig. 8, r epwc nts a my porfeet example. It eonaiitB of 
d^t volutions, including the lowermost, and exliibits the rounded base 
of the coluineUa. On tlio opposite side, the siphunculus, filled with 
sulphuret of iron, is beautifully shewn. To my brother, Mr. Joshua 
ManteU, whose kindness I have had nfieated oocssions to admowledge^ 
I am indflbCed ftr the posMSsion of tins inteicstiDg specimen. 

Locality. Hamsey. 

44. Turrilites tuberculatus. Tab. wiv. figs. 3, 3, fi, 7. 

Volutions reversed, beset with a longitudinal row of nodular projec- 
tioD% beneath whidi ave thiee lowa of tnbaides; inferior sin&oe of the 
wieatbs laifiated. 

This species is the largest of the genus. De ISlontfort mentions 
a specimen found at Bouen, which measured nearly a foot and a lialf in 



Digitized by Google 



OBEY CHALK MARL. 



196 



length ; and one fimud li^ tlia waShatf at MMMtehMn, it of much Ittger 

dimensions. 

A nnr of firom fifteen to nzteen obtuse rounded tuberclesi are di^oaed 
mnad eioh volntiiii^ at ebont one-thiid flem the eapcikff muffn, and 

beneath theae are placed three sets of smaller tuberdes. The infmot 
surface of the whorLs is marked with radiating costte, that terminate in 
the lowermost row of tubercles. The siphunculus is placed midway 
b e tw e m the larger projection^ and the upper edge of the wieatha, wUeh 
is impnaMd by the ribs of the {neoeding volution. The base of the apeiw 
ture is contracted, and the tubercles on the l)ody of the last whorl are 
elongated, fonning irr^;ular tubercular oost«e^ which are reflected towards 
the aperture. 

llielbaiil duoorand bj De Mootfert ■appean to have been hi audi 

a state of perfection, as to allow of its form being made out completely. 
It is regidarly formed into a spire, the whorls of which are projectin{j; and 
articulated, the Ibliaoeous sutures produced by the edge of the septa being 
apparent. The ofienuig of Ae iheU is neady Nond; <lie edui^^ 
mthout any fiilda ; and die lepta pecibnled neaily m the oentn^ by a 
■yphon •." 

The magnificent British specimen of this species, previously alluded to, 
«ae finmd in a bank of mad, near the mansion of the Ber. J. Constable, 
atMiddlehBni,hil]ieiiHiihofBingnMr. It is a cart of hidunited mail 

of an ochraceous colour, retaining in one part a Ain irido$>ocnt poUicle of 
the pearly coat of the shell. Six volutions remain, the largest of which is 
five inches and a half in diameter. Upon a moderate calculation, the 
original, when perfect, most have ezeeeded two feet in lengdi. The 
s^hunculus is exhibited on the three upper volutions f . 

Tab. xxiv. fig. 7. A remarkably fine crust from Mkldlcham. 

The siphunculus, shewn in the three upper volutions, does not exist 
in the specimen, but is introduced here that the subject may be more 
ftdly iUnstiated. 

• OnHrnhMmriM, V«L u. pwe 149. 
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Tab xxiv. fig. 6. Persp)ective view of a cast placed in an inverted po-. 
sition, to Hliew tlie radiated owtae on tlie base of the volutiona. 
LoealitaM. IfiddMim, StoiBclimi. 

It is worthy of remark, that this ia the only species found in these 
localities, while at Hamsey and Offham, where the T. coitaitu, and T. 
undulatust aie met with, the preMOt tpedea does not occur. 

BIVALVES. 

The bivalves of tlie grey chalk marl so rarely exhibit any traces of 
the hinge, that their generic charactcn are but sddom distingnishablc. 
The following m detemined with nnieh aoeunctjr ai die impeiftet 

state of the specimens would admit. 

46. Area. Casts of a small species, about 1*2 inch wide, and 0-7 inch 
lon^ haw been d fa eowBte d aft M Md lehwm ; the aa^^ 
oonfleiitriiv transverse striae. 

46. Venericardia ? Min. Conch. Tab. 259. 

I'his is a small species^ with diverging longitttdiiud strise, and is 
figured by Mr. Sowerby. 

Localities. Middlduan, Staneham. 

47. Astarte. A miaute ipecieit coverad trith tnumena etriae. 

Locality. Middleham. 

48. Avicula. A thin delicate species, allied to Aviada media. Mm. 
CondL Tab. S. 

Locality. Httmey. 

49. Venus ? Itingrnerienm, Tab. xxv. fig. 5. 

Suborbicular, with numerous transverse concentric strise, beaks in- 
curved, approximate ; margin entire. 

Hie fine cast here w ywen t e d, contaiiu no vestige o£ the ahdl, and 
the structure of the hinge is in conaeqiieiica unksomi; aa a teatpcmy 
distinction I have referred it to the genus Venui. 

Locahty. Middleham ; unique. 

50. Ovdinm? thaumtum, "Kb. xxv. fig. S. 
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Valves longitudinally costated ; costa; radiating, decussated by oon- 
oentric^ tnuuvene stiis, and sulci ; poeterior side truncated, conUfoon; 
aatoierride pndnoed; baaka iiMurfcd. 

This speeieB, m its gwiinll fbmi, approaches CoriwM tUtrnkum 
(Min. Conch. Uih. 82, fij^. 1, g.) but is distinguished by its numerous 
transverse sulci, the absence of the central protrusion, and by the posterior 
flde being crossed by diverging sttise. 

The ies^ of tUsoMtnrthereKaaeds its width. The inaigin of the 
posterior side is inasdf and-ft gentle depression is in consequence formed 
round the centre, which is somewhat elevated. The termination of the 
anterior side is unknown; the dotted outUne in the figure indicates its 
paobable ibnB> Xhabaakaare amall and mcuwad. 

The lonptudBnal libs pass in a radiating manner, firom the beaks to 
the margin ; but are not visible on the posterior side. The huIcI by which 
they are decussated, arise Iroin the depression beneath the beaks, from 
whence they diverge across the posterior area, and becoming oonoentiit^ 
tanninete on the edge oftlieaiitanor slope. TheaM^gutef the valTCab 
entire. 

Tab. zzT. % & A csat &am near Bng^iU», Tha shell itself ia uur 
known. 

Localities. Brighton, Hamsey, Middleham, OlFham. 
ffl. Pceten Beooeti Tab. xxv. fig 11. 

Depressed, suborbicular, with diverging longitudina costs; can 
nearly equal to the width o£ the shell; mai;^ irrqpdarly .iiiid»> 
lated. 

The ooatss an abovt iHMiljf in mnbafi and divaigB ftom die centre 
of the hinge to the margin. The ears are ahnost eqaal ta the tnmsverse 

diameter of the shell. 

This qpedes ia irom inches to 3 inches in length, and is commonly 
in a good atate of peeaenwlian. 

In almost every example the internal stirfiuse only is expoeed, the shdl 
baing attached to the nail hf the outer aida; in a amall portion whidi I 
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separated, the external surface was rugoiu, a ciremnitMiee that «« piw wi» 
the cause of its adherence to the surrounding matnx. 

The flpedmen figimd la firoin Hami^ ; it diewi dw boat autfiMe. 

I^ooalitiM 8ou1]MriiaiD» Beadbij-liewit ffwit fyi Bingmcr. 

52. Pecten trtplicata. Tn'\ xxv. fig. 9. 

Subtriangular, longitudinally striated, with tlvee deep, longitudinal 
furrows, which form angular plicae <m the front j margin crenulated. 

Althoa^ but one valve ct this elegant little Pecten has been dia- 
tmaei, its d n wctet a 'are aoiBdently remarkable to warrant a specifie 
appellation. The surface is fiirrowed by three deep sulci, that diverge 
from the liinge towards the margin, where they terminate in acute^ 
angular plice. The dull ia ooveied with minnte longitiidinal atrial 
decussated by tranaveme linea' of giowth. The mangm ia thkk, and de> 
licatelv crenated. 

Locality. Hamsey. The shell itself remains^ and appears to have 
undergone but little change. 

58. Feeten qmigudeotMaf Tab. set. Hg. 10. 

In many particulars, this beautiful shell resembles the flat valve of P. 
quinqrietcmtatn * ; but it ia much more elongated, and may probably beloiig 
to a distinct species. 

Locality. Hamaey. 

54. Pecten laminoM. Tab. xxvi. fig. & (SS?) 

Suborbicular, mndi daprened, ccneeatrically laminated, earn neaiiy 

e(^ual 

Thia ahdiio doa^ naenlilaa P. orMcu&irw of Sowerby, (Jlfin. Conch. 
tabk 186.) that at 'fint I nia indoeed to couider it m beka^png to that 

species; a more careful examination haa lunraver detected diflbeneea 

which app*'ar to !»<■ sjHX-ific. 

The strue in P. orbicularis, are described as elevated and sharp ; but in 
the didl before us they are very slight, and are pcodnced by the ter- 
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mination of concentric laniinte. The fheW is very thin, and poMMn a 
gkMny appearance; the width and length are nearly equaL 

Tab. xxvt fig. 8> a fine apeennen, frith die diell entiie. 

fig. 2:2, is probably the under vahe of thii wpoam. 

Localities. Hamsey, Stoneham. 

56. Pecten Tab. xxvi. fig. 7. 

Although the valve here figured is perfect, yet as it only exhibits the 
inner surfine, and lomaaUm in Scxm sereral other aheUi of the genns, the 

species cannot at peemit be aioectained. 

Locality. Hamsey. 

06. Plagiostoma? atpera. Tab. xxvi. fig. 18. 

Sttbdepressed, obovateb with numerous longitudinal, acukated nU. 

To the naked eje^ Uub shell i^ipears as if marked with smooth, hmgi^ 

tudinal stria?, but conveys a sensation of ronj^lincss to the toiu h ^\'itli 
tlic avslNtancc of a lens, the stria? are |>erceived to be sulci, dniding the 
.surlucc iiito flat ribs, the edges of which are firinged with minute sharp 
pointa. IthasafewiiKgolsfflinesof growdit theslaractuieofdiefai^ 
is not shewn in any of the s{>ecimens in my pofiaession. 

This shell bears considerable resemblance to X«aui qMHihlAl ef Lanaick. 

LocaUties. Hamsey, Stoneham : rare. 

57. Plagiostoaia w Trik six. fig. I. 

The cast of a tnouvendy ovat^ dqwessed Invalvs^ mpfnmiSlj of this 
genus. It has fifteen prominent costo^ whidl diveige fiNMtt the beiks to 
the margin ; the latter is undulated. 

Localities. Hamsey, Middleham. 

58. Flicatula^inoia. Tabu jxn. fig^ 13. 1^ 17. 

'*Ovate^ depressed, spinous; spines adpicsied, smallest on the deeper 
valve, marpin entire*." 

The specific description is that given by Mr. Sowerby; the Sussex 
speeunene being imperfect, and difibring m aome psrtieiilsn from those 
figured in the Jiff a. CbncAolDgy. The ktCer eve described as beiof 

• i<M. C«m4. VaLiiLp.m 
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"obliquely ovate, with an angle at the beaks, the deeper valve having 
radiating undulations, with numerous minute aculei ; these are sometimes 
wanting. The other valre is for the moat part externally concave, with- 
out imdhiUrfkni^lmtbeBriiig dnzp hoUowqwics irilJi iHmt pomto pwed 
dose to the surface, and often hooked. The sur&oe that neoied the 
semi-external cartilage, is sometimes very distinct extending timveteefy 
upon tlie beak% so as almost to form ears 

Teh. xzvL fige. 19. 17, agree bk many respeole «Hh die above deeerip- 
tioiit Umb ahell ia very thin, and ihe tpbtm doaefy fmascd to the sur&oe. 

fig. 1^, more convex than the preceding, has but few 

spines, and possesses a lamellated structure. Some s})ecimens of tliis kind 
are nearly orbicular, almost daatitate of spines, and frequently exceed 
1*5 indi inindth and length; theae pfobaUy bdong to another apecMa. 

LocaMtiea. Haaoaqr* Stondiani; nolikted qped mea a an ray 
common. 

59. Terebratula tubrotutula. Min. Couch. Tab. xv. figs. 1, 2. 
Subvotund, flamewfast depressed, aaoootfa, ndfes e([ually convexi beaka 

abort 

This and the followiiif; sj>ecies are abundant in the chalk but of rare 
occurrence in the marl ; they are so common, that a particular description 
is unneceaaaiy. 

Locafitiea. Harney, Eaatbooine. 

60. Terehnto^mbundata. Min. CoruA. Tab. xv. fig. 7. 
Subovate, somewhat dejiresstHl, smooth ; valves equally gibbous maigio 

depressed in front, with two lateral undulations. 
LocaUtiea. Hamaej, Eastboutna 

61. Terelnatula «t//m/a. 

Deprcssetl, tninsver!<e]y ovate, with divcr^ng longitudinal furrows ; 
up{>cr valve convex, lower valve depressed anteriorly; front of the 
depressions straight, plicated, with an undulation on each side ; beak small, 
nuHill^ii aenrated. 

• Mm. Qmth. Vol M. fgt 80. t Vide Chalk Fonib, No. 70L 
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The shell is about 0*5 iaA kagt and 0*6 wide. The mild are strongly 
markctl, about fifteen or sixteen on each valve, three or four occupying 
the straight front of the margin. The beak is slightly pnxLuoed, and hat 
ft cnvnlMr peifimtioiL 

ThH qieciM » eoumcn «t HniMyt lln idei Me bote 
number on the tbd^ purt of die nugiii» than in dw other Taabratnke 
of the chalk. 

Localities. Haiuscy, Stoneham. 

6». Tenbntuk JIIMil. 

Subscrotifonn, longitudinally striated^ mngn flnely lemtedt both 
valves slightly depressed in front, beaks very small. 

This is a very minute and delica t e species, scarcely O S inch either in 
length Off widlk Eedi valva is mariEed frith vpmttdM of Hiittj longt- 
tndhialatriB^aiidbodinaeqpianyeoims. ThenaaqpiiiafiiMlyaeRatod 
by tiie terminations of the striae, and is neatly abtaq^ hi ftoaA; die aides 
•re not waved, as in the last species. 

The Hpedhc name is in omnmemoration of the late William Martin, 
Em}. F of MaodeafleU. dM adentilk andMV orPMiilleateI)MUaBaK 
9tOt nhoae prematme death mnat be deeply hunented by Bntj ftiand of 
edence. , 

LocaUty. Hamsqr. 

68. Teiebratula MtriahUa. Tab. xxr. figs. 7, & 12. 

SubscrotifiNm, oontraeted at die beaki^ km^tuduieny atriate^ attic 

fine, diverging ; margin acute, undulated in front, d c pt aa ae d OH each ade 
the beak ; lower valve with a broad longitudinal sulcus. 

The length of this species is generally 0*9 inch ; the greatest width 
07 indi ; dudmeas <M inch. 

Hie upper valve is convex in the middle, and gradually slopes towards 
the margin; the lower valve has a sulcus along the middle. Tht- IxNik is 
slightly produced, and iH-neath it the margin is inflected on lx)th sides. 
The striae are fine, diverging from the beak to the margin; the latter is 
aoDte^ and baa a gentle wndnlation in fiont, produced by the dotaal 
gioove; b die young ahdl thia aqnpaacanceia not obaervabk. 

sS 
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The specimens arc marked with transverse lines of iricreiise. 

The form of this shell resembles that of Conch vliolituus Anomitet 
aoeeiflKi of Martin*, but that qpeoM b mote coamBi, and ii doatitate of 
stxiae; 

Tab. XXV. figs. 7, 8. 18; exhibit a dooal, ttaat, and lateral view at the 

same sfjerimen. 

LocaUty. Hanjsey : very rare. 
64h Terebratnla agiMmora. 

Longitudinally ovate, valves equally convex, soiftoe aqnamool; maijpn 
of the lower valve iiu uinlR'nt, beaks produced. 

Length 0*5 inch, width 0-4 incli; the greatest convexity of the united 
valveth 0-S inch. Both Talvea an equally gibbous ; the maipa of the 
lowennoat ii dightly incumbent, and aurrounds the edge of the upper 
valve. Ilic lines of increase are numerous, concentric, and aquamoWL 
'I'he beak is a little jiroduced, and has a circular aperture. 

'i'hc shells of the TerebratuUe of the grey marl, are always in a good 
siate'of preaerTation; in the praaent apedea even aome vestige of the 
colour remains, the i^edmena bdng iilvariably of a blutsh hae. 

Locality. IT.iniscy. 
65. Inoceraniuii tenuis. 

Valvaa convex, marked with numeroua fine concentric Unea ; posterior 
aide deprasBedtamall, bmukte? hinge aide short, expanded; beaks oonyeXf 

ineurvetl ; hinpe oblifjue. 

'V\\e shell of this s[x^cies is remarkably thin and fragile, and is marked 
with numerous concentric Unes produced by the lamcUatcd structure of 
die surftoe. The valves are icgnhily convex, and deepest in the middle. 

The posterior slope is small and lunnlate;'the anterior, shnt and 
expanded, 'riie hinge is rather obliijnc. 

A few indistinct transverse undulations ore observable in sonic ex- 
amples. The spedmens are' nsually about four indies Iragi and tiuree 
inches wide : the depth of the vnited valves 2*8 indiea. 

• J'etrj/icala Derbiemia, ub. \Q. iiga. 1,^ 
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I-ocalities. Ilamscy, Offham. 
GG, Inooeramus Cripsii. Tab. xxvii. tig. 1 1. 
Oboratebimieh d op t cwo d, with nniiMniuR eonoaitiie tnuMnrene ridges; 
beaks aemiunated ; poiterior lide bumU, depnaed; ■nterior aide ex. 

pendcd ; hinge oblique ? 

The valves an* of an olwvato Ibrm. much depressetl, and marked with 
strong concentric ridges, somewhat obliquely disposed. These characters 
dtBtinguiah the present species flom the one above described. The beaks 
are acttminated. The shell increases in width, but diminuhes in depth as 
it approaches the front. The posterior slope is small and d e p m m ed ; 
the anterior^ expands to fomi tlie hinge furrow. 

Casts of dusywes aie common, but ^ shell is seldom prcwavcd. I 
have named it in honor of my esteemed friend John Martin Cripps, 
Esq. M.A., and it is with frreat pleasure that T thus publicly express 
my grateful acknowle<lpneiits for his kind exertions, in promoting the 
success of the pret»enl publication. 

Localities. Bingmer, Hamsey, Offham. 

Seraral other six-cles of Inoccramus oocor in the grey marl, but the 
specimens hitlierto discovered, are in too mutilated • state to admit of 
accurate determination. 



Fossil Fishbs. 

Hie Grey Marlhas afforded a few examples of the remains of fishes^ 

but these are exceedingly imperfect: fragtnents of bones, a few small ver- 
tebra?, irregular patches of scales, and an inconsiderable number of teeth, 
are the only specimens hitherto noticed. 

€7. Bemains of a fish. Tab. xxjor, Vk 

lliis fossil was discovered at Hamsey ; it shews vestiges of the tail, 
and of one fin, but no oonjectttie can be formed of the genus of the 
originaL 
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68. Tooth of the Squalus mxutehu. 

A tooth, apparently of this ^edes of shark, is delineated in Tab. xxxii 
fig. fi. It is veiy tare. 
Loodilgr. HaaiB^. 

69. Tooth of the Squalus galeus. Tab. xxxiL fig. 18. 
This specimen resembles the teeth of the noent qpedca. 
Locality. Uamsej, Eastboiirne. 



Cmtmaosa. 

Of Ae nnmiiis of C^nBtaoei^ • fern pofftioiH oofy bm iMHi fimmd; 

sufficient indeed to prove the existence of this ofder of aninmls in die 
grey chalk marl, but too imperfect to aDow of a detailed deacription. 
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XIII. 

in ft UPPBB» Oil lUNTT GRALK. 



Tten deponts Hom fay Ihr ^ mMt eonridenble and irapoftaat di- 
I of the chalk fonnatioa, and constitute the most striking featum 
of the geology of Sussex. As their investigation is highly intf restinfr, we 
shall endeavour to elucidate the subject, by subjoining a brief notice of 
the ooune of the dudk through the aopth-caatcra part of England, and 
OB ^ Conliiie&t. 

We are informed by Mr. Townscnd, " that tlu» chalk hills are bounded 
by a line which stretches from south-west to north-east, and that within 
these limits they form three principal mountain ranges. The first, leaving 
Beriur nuw north thraui^ Budub Bedfolddiii^ and Hertfinddur^ into 
Camfaridgeshire, by Dunstable, Hitddn^ BaModt, and Royston, to'Gog- 
magog Hills, near Cambridge. The sewnd, passinf; frnm Berkshire east- 
ward, stretches through Surrey, where it forms the 1 log's back, that beau- 
tifid ridge which extends ftom Famham to Guildfiaad, and then i^peais 
at BoxhilL This branch forms the hilly country and die downs north of 
Reigate, Bletcliiiigley, and Godstone. It entofi Kent to the north of 
W'esterham, and extends by Riverhead, to Wrotham, south of Dartford, 
Bochester, Lenham, and Canterbury, to Folkestone and Dover. One di- 
viakm of thb fidge ia oontmued to the novA ooost of Sent, by Feren- 
ham, near Sheppcy, Margate^ and North Foreland to Bamagate. 
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* Tba third rang^ leainng WQtahue and Berkshue, enten Hant^and 
to the §oath panes nrand Petenfldd, then, stzetehing to the east, fimns 
a barrier agnmt the tea along the coast from Chic hester and the South 

Downs as far as Dover, and ran^os from Maple-Durham* HoUj^ton, 
Ste^ning, and Lewes, as iaras lieachy Head*." 

Inmdar porta occur in the Isle of Thanet, and Isle of Wight -f-. 

In France the chalk prevails on the skirt of the western boundary of 
INFoiHit Jura, extending nearly in a direction from S. E. to N.W^ and 
covering a space of at least 210 miles long, and 50 broad. 

Chalk also occuta in Iidand, Saxony, Spain, Denmark, SiMden, and 
Pohmd$. 

The thickness of the chalk formation varies considrrably in different 
jKjrts of its course. Xear Royston it attains an elevation al>ove the sea 
of 481 feet ; south of Dunstable, it is 994 feet; south of ShatlLsbury, 941 
.feet ; between Lewes, in Sussex, and Alton, in Hampshire, Tarious parts 
of the range rise to the height of between 800 and 900 feet ; and 
twccn -Mton and Dover, between 7(X) and S<>0 fcet$. In the Sussex range 
Ditciiling lieacon, wliich is tlie highest point, is BoG feet alwve the level 
of the sea. 

The mountain lang^ fiwmed bgr the chalk* are diancterizcd by their 
smooth and unbroken outline^ and are gieneraDy eorared ^tb a ahnrt 

verdant turf |{. 

The earlier inhabitants of this island, either from choice or necessity, 
fixed their settlements on the elevated ridges and platfiHins of this form- 
ation; and vestiges of their sepulchial mounts are still nriUe scattered 

* J^WHtaft Mota, Vol L {Wfc 142. 

f OHiSfk Strata. For a man nrticular ncimnt of ^ nnge sod «ita< of lha cluft 

t Dr. Berger, Geological Fransactioiu, Vol. i. page 14. 
I PhUUps' OuOines, <iA e<litk>n, 1816. 

y " In Champaffne, in France, there are immenM plains of chalk abaolutel) clesticute of 
vegetation, except where patchvs uf the Calcaire grossiar occur as ialanda, or oases in the midtt 
of thoaa deaertk Many paru of thi« tract have pmfaspa not been viaited finr by any liviag 
Imng, no motive exiitiiig that could induce any oM t» wander thcr& Ifeb dwlk k Mid t» 
contain 11 iwrcart. of isM|ic«i% to wldcli dm ba iiM i M of tiM aoil » wfp^^ 
Otekgkal 3>«MH^toM/V&. li. p. IT& 
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here and there, over the Dowoa. Stonc-henge, and other druidical temples 
are situated upon it, being composed of immense blocks of the uUcooiui 
WBdshNM; till* oonn-in ibt ftm of limldan^ ok thmnm pixto of ita 
Mirfacp. 

Tlie dcscrip'tion of the South Downs inserted in a former part of this 
worlt, will sufliciently e:q>lain the range, and extent, of the Upper and 
LenwClnlkr in thoionA OMtcrn part of SdiMx; vaiying in altitude firom 
MO to upmids of 800 ftek, llus chnn oT bOb cxtoids fton BeMby Hdd 
along the coast to Brighton, from whence it stretches through the centre 
of western Sussex, into llanipshire. On tlie nortli it presents a preci- 
pitous escarpment to the W eald, but its southern side descends with a 
gentle ilope, and on the aoath-weit is lost beneath the bedi of Ae I lie of 
Wight basin; idiile die MMiUMMteni part fiNmit « Uiie of ddk oBA of 
considerable extent. 

The South Downs are intersected by four transverse vallies of con- 
akieiable eoHent, through whidi the Anin, the Adur, the Ouee^ and the 
Cudanne^ Bow from the interior of the ooontiy into theBritiAChannd; 
the OOOBW of these rivers has already beandHcribcd. 

The general dip or inchnation of the strata of the Sussex range, is to 
the south-east; in a few instances, however, the iuilucuue ot local causes 
has oeoanoned some raoepiHNia« 

The summits of the hills are generally covered frith a layer of loose 
flints, which lies immediately Iwncath the turf ; and in M)me places, beds of 
sand and clay, with boulders of siliceous sandstone, and breccia, and other 
aeanasnlaiiomofdilaTiai detritus, obtain a siniilaraitarilaii. Kanaawioiiis 
jJaoescmtlie rides and at the base ofthe Downs, quazries have been opened, 
and kilns erecte<l, for converting the chalk intoKme^ of which immense quan- 
tities are annually consumed by the Sussex agriculturists. These partial 
sections in the interior, together with the line of <:uast I'rum ikighton to 
Beodiy Head, aibfd ample opportonitiea he the enniiBation of the geolo- 
Ipcal structure of this inteiesting diain. 

We now proceed to a more particular snn cy of the deposits included 
in the present section ; but before entehng on their inrestigation, it may 
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be necessary to offer a few remarlu^ npon the wibrtance of whidi thejr are 
jHrindpally composed. 

CaAtK* is ft miiieral too ndl known to leqniM dM ai| i U i ji^ nd jet 
its characters are audi as could not M to cafidte attenfki^ if Im fte- 



The Sussex chalk varies in colour from pure white to a bluish grey, 
and diibn oonndenlily in its ooheKiioe and eompositioii. It has an 
earthy ftaotvre, is meagre to the toudi* and adheres to the tongue ; it is 
dull, opaque, soft, and light, ha specific gravity being about 2-8. It is 
composed of lime and carbonic add, and contains an inconsiderable pro- 
portun of silsK and iron. 

The harder varieties of this substanoe were fiinneilj in great request 
for baHding, and when protected from the influence of the atmosphere by 
a thin casing of limestone, or flint, proved very durable. The ruins of 
the priory of St. Tancras, near Lew es, \s hich have stood nearly 800 years, 
affbrd a remarkaMe instanee of this kind; the interior of many of the 
walls are six feet thick, and are entirely formed of chalk, the outside 
having a facing of Cuen-stone and wjuared flints. At present, chalk is 
seldom used in architecture, except in the construction of vaults, cellars, 
and other snbtexianean wodks. 

The Sussex chalk finrns two principal divisions^ fiM, ; die lower or hard 
chalk, which is destitute of flints ; and the upper chalk, whidi < ?OT tMIW 
numerous layers of siliceous nodules^ and veins of flint-f*. 

* Variooi CMijaeluiW Ihm been oflere<l respecting tlie probable origin of chalk, and the 
mode of its formation. Patrin* nippoced tlmt it wa;. ilio proauctioo of tniM difleient cauaet. 

1. Animal earth, proceeding from the (lc'c'<iiii|><>sitiun of OtgHlia MBct> 

St. Calcareous lava ejected by submarine voloanucs. 
3. Delr'.'.us 'ji ciilc.'irtdus mountains. 

Delanu-llierie ini(«({i"<-'J 'i"*^'^ dcjiosited by water in aitAte of groat agitation f. 

In Ireland, the chalk arijuin s a iii L;ri e ot hardness ecjual to that of compact hmcstonc. 
In its geological poHition, and in the nature of itti fossils, it corresixjnds, however, with tlint of 
EugluiiJ, with which it is considered to lie entirely identified. In mtuiy places it is covered by 
basalt. It coritjiinM rthi>iiti-i, tni-hraluLr, ammonites, and helemnilei. — Geolo^u-ul Tramuctitjris, 
Vol. iii. pp. ir,9. 129. 

■f In aumc parts of EiigUud the beds of chalk admit of a more minute division. Those 

• akU^iOitkt llUtnfh ^r-^n. fJmrmd*«9ti^, Tan. baa. p. St. . 
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The absence of siliceous nmlulcs, i^nd the supi-rior hardnflM of the 
yiiRllt, distinguishes this deposit from that which lies above it. 

In colour is of a light grey, enckiaiig miiMW <tf puie white. It forms 
tlie loir dmtioM at ibe foot of the Doiniib end w dti^^ 
ue gpncnlly easy of access, a considerable numlier of qunrries have been 
opened in different parts of its course. It is regularly stratified, the lines 
of Mpaiation being composed of a softer chaiii, that in some places oon- 
tnnt eo g^afc a praiMvtioii of aigilla, as to aiaaine th^ 
The latter abooc-curs in transverse and vertiedTon^in whidi thennaiiH 
of fishes are more frequent than in the more solid strata. 

The general inclination of the beds is towards the south-east, at an 
angle of from 5* to V^. llieir total thichiicas has not been detennined, 
botisprafadfalf aotkM lluB flOOftet A ivell Mmk on tiio aide of tlie 
hill, near Glyndboume, passed through 120 feet of the lower chalk only. 
The lowermost beds were of a deeper grey than the upper, but presented 
no other material variation. The diffii that extend from near Beachy 

iB dM TicinitT of Dofcr, dMollMd by Mr. FUI^ {GedegiaU T\ amotHam, Yd. v. f. It.), 
aw wparated by that gendomu wto ue following, vii. 

1. Chalk with nuin«roua flinta, S50 fiaet thick; whkh k mbdifiiM into 
1. A bed with few organic remains. 

S. Chalk with intcrsperM>d flinta, conriating chiefly of otgHic tMMnih in wUdi np* 
meroiu flints uf peculiar forms are intemetaed, and « Awbwlxfflhb 
*. Cbalk with a few flinta; this itratnm is about 180 feet thick. 
& aialkwidi<mtfluit%140 6etlUdt,aniii«in«of 

1. A atratmn containing very iw mwrww and lUa beds of onpnic nnaiai^ 80 fret 
thick. 

& rt I i fflT fi n Ilr1 r\ -TTl frr nrimir riMnhii 
4. GmdMdk.Miiwledit«»ftctinffi^M. 
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Head to Southboumc, expose this bedmt their base, and affiled conndeEable 
facility for its investigation. 

Near Lewea, the lower dialk oocois in the quarries at the foot of 
Mailing Hill, Southerham, Glynd, Glyndboume, Swanborough, Plumpton, 

&C. ; and in dtiior ]);trts of the county, along the nofthem edge of the 
Downs, rei>osing immediately on the grey chalk marL 

The quarry at Southerham, (vide Tab. iL fig. S. and Tak td.) is re- 
markaUe for the indmatkm and dir e ct i on o f ita beds; it is situated on the 
east side of tlic road, on the south-western extremity of Cliff Hills. It 
is alx)ut 30 feet h'mh, and tontnins from fight to ten layors of chalk, the 
latter varying in thickness from one to eight feet, being fie|>arat«d fron) 
each<rtiherbjintetTeningseaiiuaffiisbkdialkniari. These exhilnt decided 
proofs of having suffered ooundefeble displacement; they are inclined 
obli(jucly towartlH the north, at an anj^k' of from 20' to 30°, their planes 
hwig depressed towards the west. Northward from this spot, at the 
distaaoe of about 800 ysrdi^ the up|x;r chalk is exposed in the pit of 
Measip. Hilliaan, in Soirth Straet, and heie llieetnta aw boranntaL The 
hill in which both these cpiarries occur, presents a smooth unbroken 
outline, conveying no indication of the changes that have taken place Ix;- 
neath its surface ; lience we may infitsr, that the displacement of tlie strata 
ms antffBedcnt |o iJbon levdutioiuk of ^rhkii tlie pcesent fomi of the 
ooaliyalKwds sudi onsqidviMal evidenee. . 

« 

1. Sdphiiiet of inn btleoifyjnet«Dieaiil^^ 
lower chalk; and of Una mineral some elegant lajBtala, of a leddiah or 
yellowish brown coloWy here been diaeovered, in the quarriea at llie foot 

of Mailing HiU. 

Tab. xvi. fig. 1 1, represents the usual form of the specinicus. It con- 
sists of nine or ten quadtangular eokunn^ fttmed of ootohedrana piled 
upon each other; these pioee^d flom one oommon oentee^ and eedi ter* 
nunates in a quadrangular pyr^id*. 

• Siorilar meciiMni b«n been diieofwsd bjr Mr. Wo. PhaiiM, in the kwsrdMlk at 
Dow. VMs tUdtgfeat T\mnmHmi, Vol t. p> n. 
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The lower chalk, near Beachy Head, contains small cylindrical masses 
of pyrites of a sttt;l grey colour, that possew a veiry briUiant lustre ; their 
suiface in generally invested with pyramidal ciyjtt^l^Jbaving. their aoUd 
wiglesniiliioedbjqiiadiiiigiikri^^ 

£. Green landstone. Small portions of this ysaiitlltM)^^ evidently of the 
same nnturc as the chknite fland, have been diMOfflBBd.iii-tlie.chaUi at 
Southerham. '■' . . . _ 

Oroavic Bbmaiks. 

These correspond in most instanoes with the fossils of the uj^r 
division ; hut as they are comparatively of rare occurrence, it will be more 
convenieut to include them in the general desedption of the organic re- 
mains of the dialL We duU thcMfbie eoniiBe «iiMlfie% w Ulu fila^ 
toanennmentioiiof dMMeiHiichoociirui thelowtrchdkof Sunk. 

1. Wood ; very rare. 

9, SnpposedjuUof thelaidL 

8. VentrieuUtea raHalim. Hie lemaiiui «if tlub «90pliyte tan wy 

rare in the lower chalk, and genenify courilt of l^be jrtUIM only. 
4'. Ventriculites n/ri/otioides : rare. 

5. Choanites subrotundu$. 

6. Apiocrimtei efliyvfimi; 

7. CoDuhtt oA^wfertM; 

8. Cirrus dtprtsmx. 

9. — — perspKtivua, 

10. * grttmdatiu, 

11. AmmonilM iiariaiif : voy nn. 

12. » ■ . WMiBguri. 

1 3. * ■ eatimu. 

14. * ruttiau. 
15» L ewerie i uU. 

16. * Belemnite. 

17. Pli^gioatmna Bn^niarti. 
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1& Ostrea. 

19. Terebratula mirotunda. 



90. 

81. — — — ^— ttndata. 
S2. InoeOMimu mytUhiden. 
28.* I iVebiteri. 

24.» — ttriatiu. 

9S. teto 

46L ABtacasZAseAn. 

87. Squalus cormt^tcut (the teeth afy. 

88. — — mustehu. 

89. — lyi^jwNs. 

30. Balistcs (fins or nwlii of). 
Si. Diodon (molar teeth of). 
38. Zeus Lewenenni, 
8& 

84. * Sdaio. 

85. * 
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xin. 

%tt. a UFPBB, 0& FLOITT CHALK. 

Tn Ums Cbalx is dianeteriwd by Ha nimieRMit panlM %en 

of flint. In this oounty it constitutes by far the most considerable portion 
of the chalk fonnation, extending to the fiummits of the bi^lMt hill% «im1 
in some iostanoes reaching nearly to their base. 

The dnlk of tint deposit is generally of a pmer ivliite^ and of a softer 
tnfaiMb tlMB the inftnov itmta; Imt m otte 

diflerence. It u regularly stratified^ and partakes of the genoBal inclina- 
tion of the other divisions of the series. It is sejianited by horizontal 
layers of siliceous nodules into beds that vary fimn a few inches, to 
several feet in thidoMss^ and nUd^ in some loealitiesb are treversed by 
obliquely vertical veins of tabubr flinty that may be traced for many 
yards without intprniption. Tlu'se are sometimes disposed liorizontally, 
and form a continuous layer of Uiiu Hint, of very considerable extent. 

Hie nodnhb' masses of flint are very irregular in form, and variable in 
BSgmlnde; sosae of them seaiody exceeding the sise of a biillet» whik 
others are several feet in drcunfinmioa Although thickly distributed in 
horizontal lx?ds or layers, they are never in contact with ••ach other, but 
ever^' nodule is completely surrounded by the chalk, 'i'hcir external sur- 
fiwe is oorapoeed of » ^itc opaque crust, oonsisting of an intetmixtuie 
of chalk and silex, probably formed by a combination of the outer swfiwe 
of the nodule with its invcstinf; matrix, while the former was in a soft 
State. Internally they are of various shades of grey, inclining to black, and 
often contain cavities lined -with dislcedony and crystallized quarts. 

When first extracted flrom die qnany, flint is bnttle^ has • wtm<Ii«Mm1 
fracture, and feeble lustre ; thin ftagments are translucent. Its speaBc 
gravity is »-594. Acoording to the analysis of Elaprotb, it consists of 
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Silex - 98* Oxide of iron - - 0-25 

Lime • 0*5 Water ... 1* 

Ahunine - 0-£5 

It is infuubl^ but uyxm l)eing submitted to a great heat becomefl 
white, and opaque. Uy exjwsure to the atmosphere, it undcrpoes oon- 
siderable change, and assumes a yellow or ferruginous colour, an appear- 
«Doe oooniMiiily eadubited by the flista of our ploughed lands. When 
in flotataet irith odmeeous day, or sand containing iron, it frequenfly 
attains a dark canieliaji colour cNtemally, the interior Ixniig of a lighter 
shade ; of this kind, numerous beds occur in the juiriHh of Barcombe. 

Flints so commonly enclose dwYemainaoC sponges, alcj'onia, and other 
aoopbytei^ that Bonie geologiBts an of opiiiioiii that the nudeua of every 
nodule, was originally an organic body *. That this has been the case in 
most instances is very evident ; and in Sussex, there are com|»aratively but 
few iluiUi, that do not possess traces of zoophytical organization, 'i'husc 
nodnka oftentiiiMa exhibit not onfy the outliiie of the origmal aoophTta^ 
hot alflo itBintenud stmctore, preserved in the most delicate and beautifid 
manner that can be conceivetl. In some examples the zoophyte has 
undergone decompwition, and the space it occupied been ^mtially filled 
with an infiltration of agate, chalcedony, and ciystaUised quarts. 

Altfaoa^ cffen in the preMnt advmioed state of chended ■CMooe^ we 
are unacquainted with the process by whit:h silex may be dissolved in water, 
yet that it« sohition was formerly effected by natural causes on a very ex- 
tensive scale, the siliceous nodules, whose history is the subject of these 
temarlub allbrd Ihe moat emiduaive evidence. At the present moment* 
nature in her secret laboratories is atiU carrying on a modification of the 
same operations; of which wc have remarkable instances in the boiling 
springs of the Geyser, in Iceland f , and of Carbbad, in Bohemia ^ Nor 

* " So &r M my obsenration extendi, xoo]diyte« appear unbwmBjr to hm Ibnaad the 
iniclei of nodulated and coaled flinU." Tamuendt Charaettr efMoM. 

t The depoaitiom of MlieeaBi tuft, or cfaaloadony, finnra br ifae boiling springa «t Ihs 
Geyaer, in Iceland, arowdl known} d>eae waten contain SI<I& ofnlexper gallon. Vida 
nivA i» t tebnd, hj Sir Qtmfgi Stewart Mackeniie, Bart. 4to. BdUbllligh^ & 889. 

t Aoaoidiagto dwapoiiBNWii af KUproth, iIm spring at Caifatai nnaiTww 95 gnim of 
dka ia lOOOaiUe inehn of mlor. 
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18 a high temperature absohitely essential to the solution of silox in water^ 
sinoe this earth occurs in a \arge proportion in the mineral watera of our 
oim uhnd*, and abo atttan into die oooipoaition of the epidermis of 
mriooa plaate of the cane tribal imd of the Enf^Ui leedi^ and pmmm. 
The epidermic of the EqaiMtum hgremak^ or Dutch nidi» conaiata ahaoat 
entirely of silex +. 

There is tscarccly a single fact in geological science, that has so much 
euited die attention of i^oooplien, or given rise to so many onaatis* 
fiM!tory conjectures, as the formation of the sihccous nodules of the chalk. 
Upon this interesting svibject, whieli is still involved in much obscurity, 
I shall not presume to hazard an opinion, but content myself with oifer- 
ing a oondenaed view of tfaoae dwQiiea^ dmt have leoemd dm aaaelian 0^ 
•OBDO of omr moot eminent geobgiitB. 

The celebrate<l Werner, «hose opinions are embraced by Professor 
Jamcflon, Mr. Parkinson, and others, offers the foUo^ving explanation of the 
phenomenon in question. He supposes, that during the deposition of 
the dialk, air was evolved, wfaidi, in endeavouring to eacape^ formed hfx». 
guiar cavities that were afterwards filled up by infiltration with flint The 
decomposition of the softer parts of the animals thus entombed, may 
be considered as a probable source of part of the gaseous matter that 
fimned dwae cavities; and the oonneiioa of tlm mdmal lemainB with 
dwae nodulea of flint, ia eadly expbinad by aupipadng the diella^ cmala 
of echini, &c. to have projected into the hollow^ or to have been ad- 
herent to their sides, at the periotl at which this infiltration took place. 
That tlie separation and disposition of the matter forming the nodules, 
httve been die eibet of cI7ataUiaatiol^ ia icndeied evident by the cavitiea 
left cither in these nodnlBab or in die lbaaiia» being genenlly lined widi 
quarts crystals 

Upon this subject Dr. Herger ^ remarks, that with regard " to the fomuip 
tion of flints in chalk, if we adopt the thewy of Werner, I should be aa 



• Tlw niDeral waters of Baih contain tmB^gpHMofrileKb tea pk* tad skiUl AinW- 
«««'« Jbunud, Vol. iii. p. 403. 

f Agmw JZmmhu, Vol. i. j^S^ 



was* an 
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muct^ dispoaed to attribute the void space& in the didk to « natural oon- 
traotkni of its nibitaiioe^ as to Ae dinngigeineiit of air. We know Unit 
dialk dlvideik diyingi into eompartments that are sometimes veiy le* 
gular, nearly in the same way as marl. Acconlinf; to this hypothesis, we 
pay suppose either that the chalk and the fUnbi are of oontemporaneoiui 
Acnatkn, diat the dements of fibt were mixed iridi those of the ehalkt 
and that thqr separated from each other by elective affinity, or that 
thr> siliceous matter has been afterwaids introduced, and has filled up the 
cavities left in the chalk." 

Professor Bucklaiid, whose f^emoDS on geological subjecta merit the 
h^iest considemtaoQ, objects altogether to the eaqplanatkm oAied 1^ 
Wemerian theory. " It does not," he remarksi " qipcar poanfale that 
the flints could have been formed by infiltration into pre-existing ca\'ities, 
like tlie regularly disseminated geudes of the trap rocks; since tliis 
hy^thssis, in the ease of dialk, would imply the anomaly of their 
having once existed uniformly over many hujidred square miles, as 
many strata of air bubbles as there are of flint, alternating with the chalk; 
and of wliich air-holes nut one was left emjjty, or partially iilled ; whilst, 
en the other hand, many of the nodules eould not have been formed in 
gudh ravholeB^ as they entirdy derive their diape from aome eztnneoua 
l>odies affording a nucleus to the silex tliathas incnisted them*." He then 
offers the follouiiij^ ingenious tbeoi y, a.s the result of a diligent investiga^ 
tion of the subject. " Assuming that the mass which is now separated 
into heds of didk and ffint, wa% pievuHuly to its consolidation, a eom- 
poond pulpy fluid, and that the oi^pmic bodies now enveloped in the 
strata were lodged in the matter of the roek, before the sejwration of its 
calcareous from its siliceous ingredients, he conceives that the bodies tlius 
dispersed througboot tl» warn, would attard nudd, to whidi the flint, in 
sepanting flMmi the dialfc, would, nptm the prindple of diemiod affinity, 
have a tendency to attach itself. The chalk and flint he considers to 
have proceeded through a eonteniporaneous proeess of consolidation, the 
separation of tlie siliceous from the calcareous ingredients, having been 
modified by attractbrn^ whidi drew to certain centres the partidee of 
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the lifioeoiM nodules, aa they were in the act of separation from the orU 

^ ginal compound mass. The distances of the siliceous strata he imagines 
to liave been regulated by the intervals of precipitation, of the matter 
fimm yrbSA they are derived ; eedi new man, ■■ it was jiwharged, fonning 
a bed of pulpy fluid at the bottom of the then eziating ocean, wUdi being 

more recent than the bed produced by the last preceding jirecipitate, 
would rest u\K>n it as a foundation simiLir in substance to itself" but of 
which the consolidation was sufliciently advanced, to prevent the ingre- 
dienta of (he last deporit, from peoetntiiig m disturbing the produedonB 
of that which preceded it *." 

That tlif IhmIs of chalk and flint were tlcposited periotlically, cannot 
admit of the iilightest doubt Specimens are nut unusual, in which an- 
gnlv fiagmentBof bhek flint, tiiat oouid not poasibly have been originally 
finnned in thrir pnnnt states are imbedded in ehalk. An eiample of 
this kind in my possession, contains several portions of flint which are 
as sharj) and translucent as if recently broken, and entirely destitute 
of the external opaque crust invariably seen in the perfect nodules ; 
Ihese are imbedded in, and separated ftom each other by the dialL It 
is sufficiently obvious that the nodule from which these pieces were de- 
nvc<l, must have l)eeii displuvd and broken, subsequently to its original 
formation, and the fragments afterwards enveloped in another and more 
leoent stratum of dialk f. 

* Vide GMvM JhamtHom. Vol W. p. «HX 

t As «oiiMeled «!di dn Urton oftlM foai^ oTii^^ 
Boddng to tUi jpkee, the extnoMHify dMuamanee of coins, and other antiquiUea, hafiag 
been found enctotrd in tbnn. 

In SekneiJer's Topo^. MmtrtL umtion ia made of 126 silver coini, that were found en- 
closed in flints at Grinoc, in Demnrk *. It is however much to be ri>gTettt3d, that no descrip- 
tion is given of the roina, nor Hw eoiqeetive ofifarad of their proliabie we ; sinc^ if the aooomt 
be correct, the dcu-rminatioa Of that dmniatenoe would Sx ■ eoitynaile to one en, at leHl^ 

of the formation of flint. 

Mr. Kniffbt Spencer, in a letter published in BakemeiTs Introductim to Geology f, relates the 
folluwiri); intrrc^tini; ^tory, and which, from its authenticity, in»y be considrrtd as decisive of 
the cotnparBtivfly iweiit fumiation of flint, in certain situations. 

" in 1791, two hundred yards north of the nun^uta of Hamburgh, in a sandy soil, M. Liesfcjr 
of (list city picked up a flint, and knocUng it ■gauiat another, broke It in two. In the centre 
of the fraclore he obMrred an ancieat hnn plD, aad on pickuig up the other half, he Cauod 

• WOfair JTrnfoln. si sdUda, p. 19; 
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But to return from this digression. — The hne of coast from Brighton 
toBeachy Head, exposes in inteiesting vertieBl section of the Vfiiwr chalk,, 
exhibiting almost eveiy Tuie^ of diaiaeter hitherto lenmhed in the 

beds of tliat deposit. 

At Brighton, the cliffs are composed of an accumulation of diluvial 
substances, resting upon the solid chalk, which there oiHutitutes the sea- 
abore^ and continues to Bottingdean. From thence to Newhaven, the 
dSttk aw neaily perpendicular, and on the western Bido of tlie harbour 
rise into an irrefjidar elevation called Castle hill, the upper part of which, 
is composed of numerou:i beds of the plujitic clay formation : the lowermost 
fifty fiset oonniting of the flinty chalL On the oppodte ode of the rirer, 
a low mound of chalk, capped with a bed of plastic day and feiruginou* 
brecx'ia, apjx-ars at ('liimtiii^ Castle. Proeecilinf; eastward towards the 
Signal-house, near Seaford, the chalk rises to a considerable height, and 
fbrms a majestic line of diift ftom thenoeb to the embouchure of Cuck^ 
mere river; from this place they ratend eastward, and terminate In the 
magnificent promontory of Beacliy Mead, whicli is nearly six hundred feet 
above the level of the sea*. Alonfr this line of coast. Ammonites of a 
large sixe, Plagiostomie, Terebratuia;, Kchinites, and other productions 
of the ehaUc, may be obtained in eonsithnble numbets. 

The six-tioos in the intoior of the country are entirely artificial ; of 
these, tilt- following are the most interesting that occur in the south- 
eastern part of the county. 

the coTrecpondini; mould of the pin no laid bare; he presented them to Thomu Blacker, En. 
in whose pnasession they now are, and whi> tuts slicwn them to the writer of tliis paper." 

In the Gentleman's 31 agasine for 17 — , nn iit:oti is mettle of MWIcient brass key (a fi^m 
of which is there engraved) having been i. uiiJ ::i j block of dulk St Guilford, in Sum*. 
My friend, J. B. Durrant, Kst). of Aiallin^-liiiiisc, liail the kindmna, in oonplianoB with my li! 
queat, to im|uin- into the correctness of tlii' »cfi>iiiit, but it pfOTed, tm indeed aa^g^f Im iTCpMH 
expected, too npochryphnl lo be worthy ofcrcilit. 

* I'he following circuiniitiiiici- is t>>u sin;;uliit' to be omitted. One of tboM ||fad^|oiS 
falls of the chalk cliffs, wliieli m.ike a re^ulciu-e near them frequently so (lunge rout, oc- 
rurre il nt Beiicliy Head a few years since. The clergynjan of l-!^»t Dean was walking on 
the brink of ilic pn'oipice, when he jiercci^ed the ground to 1hi sinlciiig irom under Tiini, 
and nltlii In- h.ul tin- presence of iiiiiiil instantly to riish from tlie impending danger, • 
deep cliusin linl forninl at sotiie dintance from the eili;, of the elilT, over which he ha<l escaped 
hut a few moments, before tlie okiss of chalk upon v^lin 1; lit limi been standing, to the extent uf 
three hundred feet in lengtli, and eighty in breadth, fell with a tremcndotu craah into the sea. 
(iMlegfidt Tnmmttkm, Vol. ii. pu 191. 
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Holywell quarry, near Enstlioume; contains £cluilite% Plagimtainii^ 
Inooenuni, TerebratuUe, the remains of Fislies, &c 

Alftifton chaUc-pit; lentricdile tat cijrtdliied oubonate cf tune of 
oonnderable purity. 

Cliff Hills. The pits formed on the sides of this insulated portion 
of the chalk hills, produce a great variety of fossil shellH, and zoophytes, 
the remains of fishes, and the vertebrae and bones of unknown animals. 
In aome of these qiuurrieib after a leeent fidl, die chalk pnaenta a xenarlc- 
able appearance ; the newly exposed war&ce b of a brown ooloor, and 
nniformly marked with fine vertical strife, giving to the mass a fibrous 
appearance. Small conical f>urtiuns of the chalk sometimes partake of the 
aame dHmeter* and I have s^HxinienB that doady veaemUe odoaiwMia 
fiiaail iraod. In evefy instance, however, this atmetuie U confined to the 
stu^ace, and docs not affect tlu? interior of the chalk. In all probabiUty 
it has Ijcen produced by a subsidence of the stratii, which caused them to 
shp over each other, before they were entirely cousoUdated *. 

South-stxeet pit, near Lewes, aflbfds m fine section of the fiin^ dialk, 
exceeding two hundred feet in height. An in^gular canal or dyke^ 
varyin<; from two to eight feet in diameter, traverses this (}uarry, in an 
obUque direction. It was noticed many years since at the northern 
estreadty of the pit, and snbaequMit fidls of dialk have fiNMn time to 
tinie exposed its coufse towards the centre^ fioni wlienee it now 
proceed easterly: a section uf it i» still perceptible at an elevation of a 
few feet. In some parts this cavity was almost empty, ami in others 
nearly tilled by t>and, clay, and ochre of a hght chocolate colour. I hia 
canal or dyke has probably been fimned by a subternmean conent of 
water, the substances it contains being evidently alluvial. South-street 
pit is als<j reiiiarkahlc, as Ix'ing the only known locality of tlie detached 
octacdral sulphurct of iron. It contains the scales, teeth, &c. of fishes* 
and unmeraus ahdb and ooiak. 

Beddinj^Hun pit is Mtuated on the side of llie Downi^ about a mile 
distant Stem the village. In ascending the luU, the gii^ mail, lower' 

* An nnprnr.inrp soinowhil oBiihr oooBB !■ dtt Hwsilnni bedi of Dn^bjMit, sad li 

there tenaea " Mlidtauidtt." 



ISO 



ITPPER. OR FLINTir CHALK. 



chalk, and flinty chalk, arc passed over in succession. The pit is between 
twenty and iJiii^ feet high, and consists o^ 

1. Vegetable mould integmuxedwitli duilkniliUe!, 1 fijot 

2. Chalk rubble^ 8 feet 

3. Flinty chalk. 20 feet. 

The chalk is stratified iu horizontal beds from two to four feet thick, 

and these aie Mpanted in lome iMtaiioeB by kym 
by chalk rubble; flints are also irregularly disposed throughout the mass. 
This spot is j)eculiarlv intercstirif!;, from the circumstance of the strata 
having been rent asunder tunce their original deposition. Vertical fissures 
are every wiiere ofaMrraU^ and tbete are portiaUy filled with broken chalk 
and flint, cemented togedier by ecyetflUiaed carbonate dt finwk of a Sght 
ambt^r colour. The sides of the fissures are incrusted with the same sub- 
stance, which has insinuated itself into the crevices of the surrounding 
chalk, and also occurs iu irregular concretions in the cavities of the flints. 
The fluifiwe of dieee stalactitical depoaitioni of cakareous sputf ia fie- 
(jucntly covc i eil with delicate undulations, as if the Utter had been sud- 
denly congealed, while in a state of agitation. 

Piddinghoe. This pit lies on the road side, near the village of the 
ttue name; it k renatkaUe fixr the purity and softnem of die AJk, and 
for the nmneroni vectiflal and obBque veim of tabular flinty by whidi it 
is traversed. Tliese veins arc of a most extraordinary character; for 
although the flint retains it-s original form and situation, yet uy>oii 
examination, it is found to be cracked and stiivcred in every direction. 
Hie ftaetnied flint fiiDa to peoea upon being renMwed from the dudk, 
but in aome instances it is held together by sulphuret of iron, forming a 
conglomerate of silex and jnritcs, of a \ery singular appe^arancc. The 
phenomenon here remarked, is not however confined to this quarry, 
but may be observed in sereral chalk-pits near Lewes and Brighton. 

Sir Henry Engiefield was the first «d)o directed die attention of 
geologists to this subject. In a jiaper read before the Linnean Society, 
he notices several beds of shattered flints, which (x eur in a chalk-pit at 
Carisbrook, in the Isle of Wight ; and after describing their appearance 
and atoation, proceeds to offer some conjectures upon the prabsUe cause 
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of their destruction. This he supjwscd miplit have been occasioned by 
some sudden shock or convulsion, " which in an instant shivered the 
flints, though their resistance stopped the incipient motion ; for the flints 
tlioaiph armlied are not diqJaeed, wfaidi must have been the case, had 
the beds did sensibly V 

OfFham pit, is nearly two hundred feet high, and exhibits a good 
section of the Sussex chalk. It contains the large fibrous Invalve^ the 
fragments of wliidi ave lo frBquentlj net with in eveiy looalilyi teeth 
wmd pdataa cf fiihei, and numemiia aoophTtea. It is the only locality 
near Lewci^ in which the Marsupites have been discovered. South of 
this place, in a l>ank on the road-side, the chalk is covered by a bed of 
uchraceous day, and where in contact with the latter, the chalk and flints 
am maifced with t^gidar stripes of ydkm; Uidah grey, and brawn. Thk 
iingiiW appearance extends into the substance of the chalk, but does not 
penetrate beyond the external crust of the flints: similar specinMDS some^ 
times occur in the pit in South-street. 

Clayton pit This locslity produces Inooenuni, Nautili, Plagiostoma', 
Teidntiike^ Maisopite^ tuk 

Falmer. An emsnration made on the side of the road, leading from 
tlie village, t<j\vards the farm of Mr. Moon, is particularly interesting 
fix>m the evident proofs it exliibits of the cliangcs the strata have sufiered, 
rinne their original depoaitikm. Hie pit is about twenty feet hi^ and 
contains the following beds; be^niuQg with the lowennoat. 

1. Chalk with horizontal layers of larj^c flints, - G feet. 
S. Chalk much broken, containing interspersed flints, 10 feet. 
8. OAneeoas day and flint pebbles ham £ to 4 feet • 

Fion the upper part of the pit, sereial fissures of an ine|salar shs|ie^ 
and from three to six feet In diameter, extend through the broken chalk 
to tlie more solid beds beneath. Some of these cavities are of an inversely 
conical form, and otliers are nearly cyUndricaL They are filled with 
oduaeeoos cSsj* roOed flinta^-and ronnded mswes of a cooigloaieiate^ coii< 
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sisting of pebbles and frafrnicnts of c halk, lield together by a ferruginous 
cement. A portion of the pit in which sections of three of these wells 
occur, is represented Tab. iv. fig. S. An appearance aomewhat analogous 
is obnrfable on the novdi aide of llie rhalkJiiH on whidi tiie dnndi of 
St Johl^ ttA (ku»«, in Lewet, k situate *. The broken chalk in Falmer 
pit is in very small pieces, die angles of which are perfect ; a proof that 
although minutely divided, it has not suii'ered by attrition. The sides of 
the vaUies of the South Downs, aie univenally compo^ of dialk, of a 
character precisely similar ; an appearance, wliich in all probability, has 
resultLHi from the ruin of the chalk diffii having ftrn'mwUtHI in "^^ng 
taluscs at their base. 

Brighton pits. There are several chalk-quarries in the vidnity of 
this odefantad watering-place^ but ofUiese^ one only is paiticiilaify worthy 
of notice f. The pit alhtded to is situated near tlie church, and affords an 
excellent example of tliat fractured state of the chalk, which has been pre- 
viously mentioned. It is thus described by Sir H. Englcfield : " The 
upi)er part of this dialk is in separate masses not perfectly ruhble^ but 
with all their tender angles sharp, exactly as if just broken to pieces to 
put into the linie-kiln, and quite clean, nearly of a size, and almost with- 
out any chalk powder mixed with them." Some remarkable veins of 
a h atl e wd ffinta oMsar in this quarry 

Fkeston. Hie qoany is extenrire^ and Hes immediately beUnd the 
village ; it formerly produced numerous remains of filhes, {>alates, teeth, 
&c. but is now seldom worked. It is however deserving of attention, on 
account of several thin veins of pure Hint tiiat fill up vertical fi:>sures m 
.die dttU^ and whid^ to use the language of Sir H. En^eliel^ appear 
exaedy as if the flint, not hdng quite hard when the fissures took plaoe^ 

* A drcunsuuice iomewhat similar U mentioned by AL M. Cuvier et Brongniart. These 
naturalists rrmark. tliat in tlie bed* of the lower marine formation, and particululjr in tboae of 
Lliiiii'<Mirt, n^aiiriil u i.Hs uf coiuiderable aiae aw aometimea found, filled with ieuugiiMWS and 
aandy clay, and waterworn (iliceous pcbblet. Geolog. Dram. VoLiL p. MOS. 

f Tliia clialk in ver) pure ; a ipecimen of the apMitD (nwi^ MIk IB ^ l UlJ if ajlnlhwrt 
waa oompoaed of, Carbmuc acid 43-4 

Silica . . 04 
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had been squeeaed out ol' the beds, and had run into the fissures as soft 
pitch would do: I do not kmhi Oiat this ww the cas^ but merely to de- 
aeribo the appearance 

Steyning chalk-pits. These prwluce belemnites, pkgioetomae, dian. 
chone, teeth, palates, &c. The sulphuret of iron found in these 
quarries is of a very singular form, being cylindrical, with a small projec- 
tiooat hothextieinitminipeenwnisiqmMntedttitdKXfi 



MIMlUAl.fl. 

The minerals of the upper chalk arc but few in number* ud like tiw 
lower dialk, it contaiuii but one metalliferous ore. 

1. CiyitaUiied quarts: this is of frequent occnrrence m the cttvitics of 
siliceous nodnlBi^ didla, && The form of the crystals is that of a six- 
sided pyramid, their colours wyiag ftom a reddish brown to • light bhie^ 
amber, grey, and white. 

a. Chalcedony, is often found occupying the hollows of flints, and is 
mtiiOT mamnullated, botryoidsl, or stalactiticaL It sometimes fiirms the 
constituent substance of corallines, alcyonites, and other zoophytes, dis- 
playing in the most delicate manner the complicated structure of the 
originals. Its colour is of various shades of grey, aiure, and pearl white, 
and in many examples it isbeanttfiiUy trsnshmmt: qieeimensatenot nn- 
«ommion»iniriiic^ tim sur&oe of the mammiUatedclmloedony hss locd^ 
an investment of crystalli/ed cjuartz. 

The stalat titiral and lK)tryuidal varieties, are confined to those ncxiules 
which retain a part of the original zoophyte. In some instances the flint 
posMS insensibly into dialoedonj; in others the line of separation a most 
distinctly marked; but in all, there is suflicient endence that the dulce- 
dony and quartz were deiiosited by infiltration^ and must have pasMd 
through the substance of the flint. 

* Zmhum JhamcHom, VoL vLpmi IM, 
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On this subject Professor Buckland remarks, that " although, in the 
present compact state of the matter of Hint, it is not easy, though pos- 
sible, to force a fluid slowly through its pores, yet it is probable that be- 
fisie its eanwlidBtioa oonplete^ it was permeable to a flaid wfaoae 
partidea were finer than its own ; and that the particles of chalcedony, 
whilst yet in a fluid state, being finer than those of common flint, did thus 
pass through the outer crust to the inner station tliey now occupy; 
wbeie lli^ alao allowed a passage through their own intentieei to the 
atfll puier ailioeous matter, which is often erystalliaed in the finm of 
quartz in the centre of the chalcedony, and so entirely surrounded by it, 
that it could have no access to its present ]>lace, except through the sub- 
stance of the chalcedony, and tlie iliut enclosing it*" 

8. Caleaieoua spar. This mineral is abundant in the flnuiea and 
hollows of the chalk, and forms the constituent substance of file shells and 
^^Tnit<»K It is of various sliades of amber colour, brown, and }x?arl 
white ; the variety into wiiich the shells and echinites are converted, is 
opaque, and has an oblique fiMStam. Tlie olilier moffifieatioDs general^ 
pow cas some degree of tranipaienejr; in some of the laiger bivalves^ of 
the gen I Tnoceramus, the structure is fibrous. 

Tlu' (I, stills of carbonate of Uracare of various fonns : the most usual 
are the rhouibuxdul, columnar, and ocicular. The first occurs abundantly 
in cavities in the dialk,' immediately beneatb tiie torC on Flumpton 
Plain; and it is worthy of notice, that the hollows it occupies, have mani- 
festly been fomietl sul)scqucntly to the consolidation of the chalk. In 
Western Sussex, branched cavities in the chalk, apparently occasioned by 
the decay of ramose zoophytes, are incnuted by this variety of calcareous 
■parf-. 

Of the columnar crystals, some fine specimens were brought to view 
by the tren>endous fall of the cliffs near Beachy Head, that happened a 
few years since. These occurred in large masses of a yellowish colour, 
and the crystals when detached were semitransparent; Flumpton Plain, 

• GeohgM Drrnimaiwu, VoL iv. p. 419. 
t Itaa the comqMiadMM «f J. HmUhi 
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Alfruton chalk- pit, and some other localities Iwra pradnoed similar eic> 
amples. 

Obtott ihonboicU crjitala^ of gvMt bcnily, hkf heea imaA la a 

dnUtfit uau Alfriston ; their colour i.s of a delicate pearl white, and in 
their general appearance they rcsemlilc the double refracting spar of 
Iceland, except in their inferior degree of transparency. The cavities of 
ediiiiiteB are lonMdmes lined with ilioaiboidal crjritds of carbonate cf 
lime, disposed in lines parallel with the sections formed by the areae of 
the shell ; and the inner surfaces of the terebratulis, an frequeaily fitoated 
over with drusy crjstaLi of tlie same substance. 

4. Sulphuret of iron, or iron pyrites, in subglobular and irregnkr 
maiBes, u veiy common in the npper ohalic; Hie external mnftoe of the 
epecimens is invested by crystals of a pyramidal, oetai'dral, m oubo- 
octaedral form; and their interior exhibits a radiated stnu tiu*, possess- 
ing a brilliant metallic lustre. \\'hen broken and exposed to the action 
of air and moisture, they undergo decompodtkm with great rapidity ; 
and even in cabineb^ fteqnently Ibnn an effloreaeent sulphate of iron, 
and crumble into du.st. This mineral occasionally incloses flints, shelh^ 
echinitcs, &:c. * and frefjuently fills u[) tlic cavities of tlie latter. A 
specimen in niy pu&session, exhibits on the upper side, a sliarp cast of the 
intenor of an eehino-spatagus ; and its base is oovered wiA an elegant 
group of quadrangular pyramids, evidently the teminatioaa of octa^dnost 
with their inferior angles concealed. 

The lower beds of the flinty chalk in South-street, contain detached 
crystals of sulphuret of iron, remarkaUe for their neatness and ele- 
gant fignve. They ate nsually regular oetaedrans, having their planes 
Mwdd^ with small quadrangular ])ynimidH; but some examples occur in 
which the «olid angles are replaced by quadrangular planes, forming a 
crystal witli fourteen sides. A specimen of the former variety is lepre- 
sentod, tab. zvL fig. 10. 

* AterebnAibimlwdiMiadiiecMiMofanodiikofialnhiiK iiiepniHtadia 
BnHihMmtnlm,ttb.ni. UmlbandiBdidlcliwBfr. Weel^of Huntp^^ TUa 
f mrisMsn hm sho » j a fft s t inff i t mii emt «f PacUn A mn ri, ton CUyton HilL 

s 2 
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ORGANIC REMAINS OF THE irPPER, AND LOWKR CUALK. 

The organic remains of the clialk are very numerous ; but notwitb- 
«*«»f*«"g the important additictw wUch modem diaooverim have madc^ 
llie iamU prodnctioDB of due importaat d^oiit are itiU but impetfeelity 
faiown. 

The fossils of the French chalk have Itevn described by M. M. 
CuTiei^ and BrDHgniart*, tnd those of the KngliHh, by Mr. F!n)d]iaan'(-, 
W. riyllqM, and others. 

The contents of the Sussex bctls, will Ix^ fourul to differ in many re- 
spects from those previously noticed, while many species of fossils, deM-rilKHl 
by the authors above-mentioned, are unknown in this district. In their 
aaodeof mc a M T a tiop, howevgr, a perfect cotTsspondiHiep exists in the pro- 
ductions of diftieiitlocBlities They are for the most part remarkably entire^ 
the delicate coverings of the (Tustin*e;i, the spines of the shells, &c. re- 
maining luilH-oken ; in short, their appearance, as Mr. Tarkinson justly re- 
maricBy ** ivamnts the eonduskiw that Huj have been eirrdoped and ainu 
ffoimded fay the chalk, while liviiig uk thiar native beda; and that this de> 
position was effected at the bottom of a tranquil s<*a." 

In cvcrj' instance the shells, echinites, madrcporitcs, and encrinites, 
arc converted into calcareous spar, their cavities being filled with chalk, 
flint, or salphmet of iron. 

The remains of the softer zoopyhtes occur in the form of chalky casts, 
tinged with a yellowish or reddish oxide of iron ; this ap|)earanee, which 
facihtatcs the separation of the fossils trom the chalk, results from the de- 
eompoaition of pjritea. The vertebm and bonea an soft and fiiaUe ; but 
the teeUt and pdates are findj preserved, and have liw natural polish of 
the enamel, heightened by an ini])regnationiinth iron. The scales and fins 
of fishes, and the coverings of tlie Crustacea, arc changed into a brown 
substance, which is exceedingly brittle, and fades upon exposure to the air. 

• Essai sur la Geo^yaphie Miniratogtqut det £nmTW de Fans, Par M. M. 0. Cmigt, 8| 

AieS. Br<>ii;^iiiart, yi. 11. 

t Qtalogieai JVaiuactions, Vol. i. p. 3M. 
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vkgetabi.es. 

1. Wood. This occurs in the same state as that of the chalk marl, 
but ia in largu mamm, and the ligD«nts rtmctufe mone dktiiwdj ex- 
lubited. ItwiMfiNmkftraddtdibrown, toadeepciiooalatecoloiir; and 
the more compart specimens possess the appearance and texture of char- 
coal *. lu some instances the knots or rudiments of branches are per- 
ceptible ; in others, poftntioiw omaedby the defmdatiiins of the teredo; 
and m one enmpk the tubular part of die dull still lemaiiM. Wood ii 
aometimes found in the centre of flints. 

Localities. South-street; Off ham. 

2. Leaves. Tab. ix. figs. 1, 2, 13. 

ImpKSsioiM of a lincMilaiioeohte fbno, a omew hat waemhling in tea* 
tore and colour the wood above described, aie oocasimially firand in tlia 

upj)er chalk, near Lc^v e« Tlic-sc closely resemble the leafy culms, or 
stems of plants, and arc iindoubt<.!iliy the remains of unknown veigetablcs; 
in some instances thej arc attached to portions of wood. 

Hie imperfect state in whidi these remains ooeur, renders it imposmble 
to determmc the nature of the originiJ. From their being associated 
with the su])jK)sed juli of the lart:!!, it ha.slx"en conjectured that they are the 
leaves of a species of larix or pinus, of which tlu; bodies alluded to are the 
friut ; but aa tlie naftore of die latter is very nneertain, the- coincidence 
nay be wamdj aeddentaL It must however be admowledged, that these 
icmainB and impressions bear a closer resemblance to the foliage of a 
^ecies of piutu, than to that of any other vegetable with whidi we are 
acquainted. 

Tab. ix. fig. S, represents the usual appearaneeof the qieeiniem. 

■ fig. IS, is in all probability a flattened culm or atam, with the 
linear leaifea suimundiog it 

b mwd ia a fliae of dceonpiMMoB. 
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Tab. ix. fi^. 1. This appears to be the remains of a wingetl occd» Of 
capBule ; the black stain near it, is protluced by carbonized wood. 

Localities. Chalk-pits near Lewes and Brighton. 

8. Unknown fioMil bodies, Tnembling "the rappoHdjtili of the laidL" 
Tab. is. S. & 9. 10. 

These are of two kinds ; the first diiFers but little from the Ixxlies 
already described a» occiuring in the chalk marl at Hamsey (>ide 
description of die dialk HHurl ibMli) ; the other vaiiety it move ebmgated, 
its stnliMje oeulj' noodi, and it is aolid thioaipMmt. Hie oomtitiMnt 
mlMtancc of these fossils, is precisely of the same nature as the vertebnei 
and other bones of cartilaginous fishes, tliat occur in the chalk ; this 
resemblance is so striking, that it is with considerable hesitation I have 
notioed tiMm in this phee, being fully of o]muoii» that they may hoe. 
after prove to be parts of fishes. 

Tab. ix. figs. 9, 10, are specimens of tlie imtjricated variety, from 
Steyning chalk-pita. The latter (fig. 10) resembles figs. F. G. PI. V. of 
Burtin *, wfaieh ara npiKMed by that author to be **Jrmt, ou nojfou de 
JruU mamim.** 

— ~— . fig. 8, represents a huge example of the smooth kind, from 
the upper chalk, near Leu es ; a more perfect speciilien Iatd|jr diflOOTOMd, 
very much resembles in form the roe t^fa Jisk. 

IVdk tx. fig. 6. This spedmen ia of a Teiy nngnlar ehancter, and is 
the only fawwn instance in which the " supposed juli" have been di». 
covered in connexion with other remains. The substamo represented 
at the base of the drawing, possesses the character of bone, but is too 
much injured to admit of its original nature being ascertained. The 
mutihted lemaini of three of the ^supposed juK** aie imbedded in the 
chalk near it ; their relation to the substance in question cannot be 
tloubtetl. Init at present the subject is involved in ol>sourity, and no 
accurate opinion can be formed of their real nature and origin. 
' LooaUtiei. Dialk-pita near Lewes, Brighton, and Steyning. 



Digitizca by Google 



UPPER, OR FLINTY CHAUL 139 

4. Fruit flfamnkiMnni vegetable? 

A TTiiipiferous fruit has recently been found in the lower chalk, near 
Lewes, it is of a flattened oval form, about two inches long, and 1 -5 
iaA vide ; the mir&oe exhibits a ligneous structure and the surrounding 
dkdkii tii^ with • WtumiiMnu itMn. 

In the malm rock of Western Sussex, a few qpeciimns of this kind^ 
but of a small size, have been »liRcovercd near Bignor. 

These fossils closely correspond with Martin's figure of the external 
oovering of Fhytolilhiis nueent*, and whidi, notwithatuiding its dindmitife 
maB, that qscdlwit miter wn of ofinion bcloiiged to a tpedat of Coees 
or Araea. 

ZOOPHTTBS. 

Althmif^ die lonaina of this dan of organiaed lieii^ aie veiy 

numerous in the chalk, they aie lefenible but to few genera and species. 
For the most part they bear scarcely any resemblance to known existing 
species, and in numberless instances exhibit but slight indications of the 
form and structure of the original The stony corals are transmuted 
into calcareous spar ; while the ioAer spoogeous aoophytaa an either 
enveloped in flint or dwlcedoay, or fimn duUkj taangmnm oasts and 
impressions. 

5. iSladrepora centralu. I'ub. xvL figs. 2. 4. 

Stirps solitary, qradiiftnn, turbinated, or qrlindneal ; with numerous 
]x>q>endicular, radiating lamella;, alternately extending to the centre, 
where they unite; suxfiux longitudinally stnated: pedide dightly ex- 
panded. 

This species belongs to the genus CaryophiUia of Lanitdt j its fimn is 
eiceedingly various being dtfaer turinnat^ cyathiftnn, or eylindrieal, &e. 

The s{>eciraeii8 are usuaUy from half an inch to two inches in length, 
and from O'S to 0-5 inch in diameter. The external surface is marke<l 
with delicate longitudinal elevations, corresponding in number with the 
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kmella; ; the latter nre perpendicular, alternately reaching to the centre 
of the axis!, where the^- unite at about 0*2 inch below the margin. The 
mtenae^te lameUs tm distinct and do not extend mute iJim halC-m^ 
tomnds the flotis. The imaUer number of the lanmllw^ end die imkm ct 
the haga ones, separate this tpedee flom Jf^dirqiore qfofihiirfEniB*, to 

Ullioh it is nearly allitHl. 

The cyathilbnn variety is represented. Tab. xvL fig. 2. 

The mvendy oonieBl, or tmrbhiBted, by Tab. vr. flg, 16L t6L ■ 9, 
Oigaiuc Bemanu. 

In some spccimcnf* of the eloiigutwl or cylindrical variety, a mode of 
growth is observable, which if not the cifcct of accident, might constitute 
a specific, or perhaps a generic dtacaeCMr. An example of this kind ia 
ddineeted in talx xn. fig. 4. The cond ia attadied by its pcdide to 
a fragment of chalk, and is of a regular cyadlifiirail figure, to the ex- 
tent of about an inch. Frnin the disk of this joint, it is produced 
into an elongated cyUndncal body, which is bent nearly at right angles 
with the base ; a peeuHari^ of alM|ie that must hare lendted eitiwr 
from the original oonfbrmation of the animsl* or from its having been dis> 
placed, and Niil)s«'(]iictif ly cxti'iulcd in a perpendicular direction. 

The constituent matter of the specimens is trjstallized cartxxiatf of 
lime, which in some examples is translucent, and exhibits the lamcllated 
structuie of the original, in a veiy distinet and bsautifiil manner. 

Localities. Brighton^ and Lewes dialk-pits. 

fi. An uiiknowii species of compound Madreporitc. 

Of the compound Madreporitcs, or those which consist of an aggre- 
gation of stais» a epeae* has been dtacoveted, tiiat diibn ftom any 
pirenously noticed by authors; but the specimens in my rffumwiiiii. are 
not sufficiently entire to jwint out the form of the original. It Im Vfwg f^ 
to those corals which Air. Parkinson has dc signatetl by the term "pofw 
pital," and occurs in fragments from one to two inches thick. It is 
composed of fine peipendiealar lamelksb united by very numeroos hori' 

• SOf Ztoflgla, tdk ufiii. ig. T. 
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zontal dissepiments. The cells are distinct and obscurely hexagonal, and 
the partitioiM aanple^iisin JMvporarelgMniof an 
flilcdwithclialk. 

AvcromvH. 

To this genus the fossil taom of aoophytw of very Ji—iiwq fflr dia. 

racters have been rc fcrrctl by or\-ctoIogiBt8. These bodies, whether convex 
or concave, solid or jwrous, simple or ramow, possessing a pedicle, or 
destitute ol processes of attachment, ap})ear to liavc been indiscriiuiuately 
muned afejmNO, whenever their rdetkn to other ertddiihed genera «u 
not vcr>' manifest But if we restrict the term to the fiiMib that affee 
with the I^innean definition f, and a«sunie the A. ffli^'itafnm as the type of 
the genus, the number of those which are found in a foi«>il state will be 
oompamtivdy mielL And when it is considered, that even many recent 
ipei^ are with difficulty diitii^uished ftom the «iwi^fj« and odier 
anologoilt aoophytes, it will not a]}i)ear suqiriiiing, if in miineioai iiw 
stances the generic characters of the fossils in (|ueHtion, cannot Ix- accu- 
rately determined. In this place, we shall thereftire describe as akyonia, 
those apediaens which dther in fmm or atnidiiBe^ bear evu « remote 
KsemUance to the recent species of the genua. 
' 7. Turbinatetl alcynnite. Tab. xv. fig. .'5. 

This fossil is of an inversely conical figure, the iipj)er part IxMng 
dightly convex, and having a shallow circular cavity in the centre. The 
erteraal surftee w nuuked with several venifiinn dqneauoaa, but is 
destitute of the porous structure observable in the recent deyonia. The 
ODDStituent substance is clialk. 

This specimen corresponds in numj reafiects, with the 'siliceous 
ahrjronite," described by Mr. F^iAnson, (Org. Rem. Vol ii. Tab. ix. 
fig. 6.) 

• EKf Zeapky<rs, Tnh. Ur. fig. 3. 

t Alc|«dinn. Cat. Char. Body fleshy, gelatinous, or 8pon<;y : with an external •kmfuD 
of opeuBeH pomMcd by onpovnt ImMcuUM hydm; the itirpi fixed. 
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Tak XV. fig. 4, iqpments a Tertioal section of a similar specimen. 
LookKties. C9ialk-pits new Lewei. 

8. Flinta deriving thab finm fiNHn tlcjyaia. Org^. Bgm. Vd. iL 

Tab. 12. 

These are frequently met with on the jdoughed lands of the South 
Downa, and in all probability are the nnuuns of aleyonia mamikftA in 
ffiat 

BoUed chalk ffints of a depmwdt subrotund, hemispberical, or <Moing 
Ibrm, rontaining a body of a spongeous texture, are not unusual among 
the pebbles on the sea-ahore ; they are similar to the spedmena figured 
by Mr. Ftoldnaim: the nbattnoe uliidi they endoae ii evideatly of 
■Icyonic origin. 

Localitaea. The shorn at Neid inv o i i, and ahmg the ooaat to Bcacfcy 

Head. 

9. Bodies of a depressed, spheroidal, or subconical form, consisting of 
a pImM of fibrai, nmifyiiig in a apongeous maa; Hbar oonatituent aab- 
itance, a friable carbonate of lime. 

These frequently form the nuclei of siliceous nodules. 
Localities. In the upper chalk near Lewes and Brighton, and on 
the ploughed landa of ^ Dowaa. 

10. P yritom bodies the natuie of iriuch ia imknown. Tab. xtL figSr 
17, 18. 

These fossils arc of a pyrifonn shape, slightly furr«we<l longitudinally, 
and comix>sed of flint, coated with a calcareouii crust; when viewed 
dmnii^ a lena, thebaoiftee edibita a spoogeous atraotoie. 

They ate aolid» and eihifaH aoine indicationa of a pedide or praeeaa of 

attachment. 

Localities, iii the chalk near Brighton, first noticed by CoL Birch of 
Bath. 

11. 8poagmramoi& Tab. xr. fig. 11. 

The remains of this fotnl are probably more abundant in the flinta of 

the upper chalk, than lho«;c of any other zoophyte. The specimens ge- 
nerally consist of cyUudricai iragmenta, from 2 to 3 inches in length, and 0-G 
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wO^indi in diameter; andvcr}'rarely possess any vestiges of branches. The 
present examph- " as fbiiiul in the centre of a large flint, from South street, 
and is the tuienl liitherto discovered. It is of a compressed cylindrical 
Ibmit nearly d|^t hichM long^ and eslulrits the lemains of seven fanmdMi ; 
yet it ii evidently only a fragment of a large specinien. Its structure ia 
tpengPtH M, and it is destitute of an e])idennis, or external covering. 

lliis spongite appears to Itave been of so delicate a texture, as not to 
allow <tf its preservation in the dialk ; and it is only when enmloped hi 
ailioeoiMnodulei that any difltinettiaoeB of it remain. The conalatuent 
anbstance b partly siliceous, and partly calcareous, the centre being 
generally composed of flint, and the external spongeous mass, of a friable 
iriiite or yellowish carbonate of lime. In a few instances the 8ur£u« is 
ftosted over with drusy crystalaof qaarti. 

The apecimem are for the most part cither loose in the cavities of the 
flints, or but very slif;htly adherent; a circumstnTicf tlmt may have ori- 
ginated from the decay of the epidexinis of the original, or fiom a con* 
traction of its substance. 

As this ^ecies of fesal sponge is very comaKWi, it seeaaed desiiahle to 
diatingniah it by some appropriate name; tliat of S. raawe haa dMrefine 
been assumed as a temporary distinction. 

Tab. XV. tig. 8, is the siliceous cast, or nudeus, of a fossil of this kind, 
the finable sitongeoua maas having been removed. Similar specimena are 
not onnsnal in the csEvitiBS of those nodnlea in iriudi the original aoophyte 
has suffered deoompoaitian, subsequently to its immersion in the flint. 

Localities. Ln eveiy quaiiy in the iqiper dialk near Lewesb and 
Bitg^iton. 

IS. Branched ailidfied zoophytes, bebnging to some unknown genus. 
ItiisoaiocfyposriUe either by description or d^neation, to convey an 

accurate idea of these curious fossils. They generally occur in the centre 
of the largest flints and are more or less ramose. Some specimens have 
from four to six branches, the terminations of which appear on the surface 
cf die nodnle^ in the ftnn of amralar drptrssinns Upon ftactuic^ tiiese 
bodies are fimnd to oonsist of innnmeniUe divcqmg tnholli prooeediBg 
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from one common centre, or stem. ;i!k1 surrounded by a S|)on{jeotis epi- 
dermis. Their constituent sulwtanct! is Kiiiceous, being Imjuently com- 
posed of agat« or chalcedony, and having a loose covering of carbonmte of 
lima 

An analogous atnicture is observable in the " Band alcyonk** of 
Warminster ('oninion, but tlie latter do not appear to jmssess the spongo* 
0118 epidennul covering, uo litrikiagly displayed in the former. The cmly 
raoent zoophyte to ^MA fhoae fiNob bear tlie dj^teit r mwm bilaneeb is 
the " braiuAed qMnge from Coast Castk^ in Afiics*** figwed by 

Ellis in the Phifosop/itcfil Trniisarthnis, \o\. 55, Tab. 11, fig. F; but the 

dissimilarity bet\veen them is too great, to admit of the supposition that 
they belong to the same genus. 

Localities. Upper chalk, near Lewes and Brixton. 

1& The epidermis of a ramose zoophyte attached to a flint. 

The surface is covered with minute oj)eniii<;s rej^idarly disjwsed, and 
wlien viewed tliruugh a lens, the intermediate subestauce is observed to be 
findy punctaled. 

This qwdmenbdbnptoftgenusfiinnedbyMr. Konij^fiNrthereoep- 
tioo of those fesnl zoophytes that poflscao symmetiical opeaingit either. 

* round, or disposed in meshes. 

Localities. Ploughed lands on tlie Downs. 
14. Spon^riis * TmauutM, Tab. xt. fig. 9. 

Body cyathifonn, cMitaiiiiiig ft oomoal oanty \ safastanoe spongeous ; 

Stirps fixed by radical processes. 

These are the cuj>-like corals, or sponges, !<o ae<nirately described by 
the late Rev. J. Townsend, of re%v»eji4'; by Air. Parkinson |, in his 
cdebsated work on the oi]gaiiic remains of s fimnef would* 1%e .usual 
fonn of the spedmens is that of fig; 9. Tabi zv. 

* '■S{H)tiguit cur|ui» multWbwM, q |H «M M< poroaa tectum, jirotubcrtntik mUrfiimeoBkii, 
acnUfirris. — It approache* the geniu $p«mf^a, nom wbtcli it dilii-ni in being invested with an - 
nidermia, and in having had the power of contraction ; tlic cpidennis at well as the oculi, arc 
Men (le^truycd in tlic proceu uf mincralizatiun." Estraet «S " '^^^ from Cka$. Konig, Jity, 
if tit British Muteum, to the author. 

t (JharaeUrafMoia, Svob. 4to. 1813. 

I O^MM JSoMj^, VoL tt. pp. ISSk IM. 
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The depth of the ciip-like cavity is in the proportion of one^third of 
its lnii;;<>st diameter, the latter beiiif; nearly equal to the length of the 
entire fotisil, which varies from three to eight inches. The margin, or 
border of the cup, is about 0*3 inch in thickness, and expoees the edge of 
the endoMd waoflbyte. Hie bnse is peifimted by wvend Ibraminab 
^trough which the processes of atUichment have passed ; and it is not an- 
luua] for the openings to Ik; partially fillt^l with the remains of these ap- 
pendages. These are the only external indications of tlie original in the 
pexftet rilioeous specimens, the sobstuioe of the loophyte being oom- 
pletdy enTdt^ied in flint, except at the margin and base; but upon 
fracture, sections are obtained that distinctly display its form andstructUfB: 
when preserved in chalk, the jionnis or spongeons texture is very ap- 
parent, and tliese examples are more or less deeply coloured with an 
odineecNis or ferru^nous slain*. 

That tlie original was a zoophyte of a eyathiform shape is vei y clearly 
established: ;ind in nil prohahility, it bore coRsideraUe resemblance toS. 
infuJidibulifoniiis, or S. crateriformisf. 

Localities. I pper chalk, near Lewes. 

IS. Spongus k^^frmtitiau. Ttb. xr. Bg. 7. 

Boily hemis^hericdt tiiilitiMitad« or aubcrjrlindrical ; the supefior suiftoe 
marked with flexuous depressions ; base perforated. 

The figure sulhciently explains the usual form of these fossils. The 
base has an iir^gular fonmen for the passage of the processes of attadi* 
mmt. Hie upper surfiwe is ahuostflat, and is marted withflenuras atuw- 

• Mr. TowiuifiiJ rt-iiiwrkii, " iliat iminj' of tlie«c foHil* are compresned, and otlwn have 
tlii-irninrgin folded tinrk withiml being fractured; on the other hand, there arc ntimlMTi which 
have evidently been fraclured and hare iharp edge*. The (bnoer are probably sponges of the 
iiiftmdibuUfonn species ; the latter, I am persuaded, are cup-corals. Such were the oonb of 
M, Gueltnnl. n» ap|M-«r» by the Memoim of the Academy ot Paris for the year 1751." 

t T'k aaeaevcml ISCent iponge« thatpMSW ■^ystliifonn figure, viz. Spongia h^iMU' 
Mijbitiiis, h'mieriM lixuUBclions, \o\. I, p. BtUL 8,eimUnJ'urmi<, I'altas, Zaoph. p^ 3SB. H, 
scyfika, Wtmrrian Trtm, VoL % p. 107. Tbeihape of dwlliitaietitiuiKHl n thai of an inverted 
cone, with a very abort tulk, wUeh is of a eorkv nannra ielanuklly, but poruun •uperikially. 
like tlie other pMti; Ae hollow jp tto d i lOee the iNnrl of a wise gluib heooming •nmlor at the 
botloai. 
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tomosing depressions, surroundefl by a circular or elliptical indentatioab 
that foniiH the outer inarjjiii. These inarkin^^s are produced by the edge 
ot tlie porous substance envelo{H!d in the flint, which is evidently the re- 
mains of a nophyte of tihe gams ^nmgug. 

The body is from one to three inches in length, apparently smooth^ 
but giving that pecuUair sensation of roughness to the touch, which is con- 
sidered by Mr. Parkinson, as characteristic of the fossi) remains of the 
^ngise and alcyonia. 

Same spedmem are aolid, otlien faollow, or partially iBUed witii a lif^ 
porous mass ; and in numerous instancea tbe inlacioir 19 lined irith maaiiU 
lated chalcedony of an azure colour. 

Localities. Upper chalk, near Lewes. 

16. Cylindrical bodies endoaedb flints. 

These are the remains of unknown aoophytcs, in whic h but few traoes 
of organization are preser\'txl. They are of a cylindrical form, from one to 
six or eight inches in length, and about half an inch in diameter. They 
consist of flint, and are inTested a thick covering of the same : the 
interval between the Bummnding flint, and the endoeed fossil, being either 
hollafir, or flUed tvidi a «Juilky porous substance, in all piobdbifity tbe de^ 
composed remains of the epidermis of the ori^naL In one qmamwa dw 
cylinder is traversed by longitudinal tubes. 

Localitias. Va^ abundant in Uie dnUc, and on the ploughed lands 
near I^wea. 

17. A eompresse<l zoophyte, having a firu-ly reticulated surface. 

The remains and impressions of this io^^[\ arc- iTivariably of a ferrugi- 
nous colour, and are of frequent occurrence in the chalk. The q)ccimens 
are fian 0*1 to 0-S indi in Aidmesay and extend in the manner of the 
g»gOHue, oftentimes covering a space of six or eight inches square ; but 
noparfeet example has hitherto been discovered. Both the external and 
intannl surface is covered with minute pores> regularly dispose^* whidi 
K^Mtt 'viewed throoi^ a lens, prove to be the medies or openiimii of a 
ntiailated pksns of fibres; the intermediate sabstanoe is eon^osed of 
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chalk, and exhibits no traces of organic stmcturc. The impressions of 
this fossil tbmi a surface covered with minute j>a]>illae, that have been 
moulded in the mtahes or interstices of the reticulated integument. 

There is no reoent genus to iHiidi this loophyte can with p wyi e ty 
be idhirc d ; it approaches in lonie respects to the gorgoma, and in 
others, to ib»Jht$trm, but poaseans dianeleia that acpunte it ftan 
both*. 

Localities. Upper and krawChallt, near Lnrai^ and Bii|^ilan. 

VBNmCULITSB. 

'riiis pciius has heen instituted by the autlior, for the reception of a 
numerous and highly interesting division of fusiiil zoo|)hytes, whose re- 
mains have UKUally been confounded with the spongise, akyonia, and other 
analogous genera. 

The first specimen snhmittcd to my notice^ was ^ dejgant flint, de- 
lineated in tab. x. 5 ; it was coUeetinl many years since by my esteemed 
friend, Thomas WooUgar, Esq. of Lewes, and was supposed to be a pe- 
trified mushnxnn, oc some oilier qieciea of agaric; A ali|^ «rMUHination» 
hownvert convinced mo liiat ila fbnn waa derifod ftoin aome unknown 
nophyte ; and being very desirous of ascertaining the nature of the ori- 
ginal, I shewed the specimen in question, to the workmen employetl in 
the ciudk-<^uarhes near Lewes, and by exciting their industry with 
MitaUe rewards^ soon ftrmed an extensive coll e c ti o n of time curious 
bodies. But the refractory nature of the silex in which they were en- 
veloped, prevented the aequirement of any satisfaotory infonnation ; the 
sections produceil by fracture merely proving, that the enclosed zooi)liyte 
was of a cyathiform shape, and possessed processes of attachment at the 
baae. 

Early in the ensuing year, a broad circular fossil, with a reticnlatad 
aorfiKX^ waa diacovend in a block cf cliaUc, on the (oodpside near Riqgnw 

• It very clowly iMemUas a toual in ibe Biitiih Muaeun, mukti - Umbrae Jnm Xtm 
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but this apjM'aml to differ so essentially both in form and structure, from 
the funncl-8ha{MHi Hints above luentioned, that tlieir relation was not sus- 
pected. NotwidulaiNfii^ the investigation was oontinued widi bat little 
internuMion, nearly two years elaixsed before any additional light was 
thro\m upon the subject ; wlien ihv fortunate discoverj' of the fossils re- 
presented in Tab. xi. (in which the inferior jiortion of the zoophyte is en- 
vdoped in flint, and the upper part displayed on llie auiflMse of theofaalk) 
proved moat decidedly the identity of the dialk, and flint apednena^ 

In the year 1814, I presented a brief deseri]>tion of these fossils 
(accompanied with explanatory drawinfrn) to the Linnean Society, 
which was honoured with a place in the 11th volume of it» Transac- 
tional. In that paper the name of lUepomwm cAonemfef, (fiinneUhiqied 
alqronium) was propoaed as a tein])oriiry distinction, " till future dis- 
coveries should point otit more precisely its situ;ifi<ni in tlic scale of ani- 
mattnl nature*." Numerous examples have sulMcqucutly been discovered, 
whicii not only confirm the opinions therein advanced concerning the 
prdbaUe atnicttue of the on^nal, bat alao demonatrate libe eadatenoe of 
characters sufficiently remarkable to be aaaumed as generic diatinctions. 
The propriety of forming the praaent genni, it i« therefovepnesumed* will 
be readily admitted. 

18. Ventricnlitea radiattu-\. Tab. x. xL ziL xiiL xiv. 

Gmi. Char. Body inverady oonioal, eonoave^ o^ble of oontiaction 
and expansion : original substance RjK)ngeous ? or gelatinous ? external 
surface rcticulatwl ; internal surface covered with openings or perforated 
papilUe; base imperforate, prolonged into a stiqis, and attached to other 
bodiea. 

Spec. Ckar. Infundibuliform ; external integument composed of cy- 
lindrical, anastomosing fibres, radiating from the centre to the circum- 
lercnce; inner sur&ce covered with perforated papillis, formed by the 

• Umtan TrantactioDu, Vol XI. p. 401. 

f b my geoloj^cal conrespomlancs^ I ham been a ccm lMi iJ to dktiiimUi this species by 
the iMaiflc I'lame i>t chon\f«rmit, but m tbe fiinnel-like ftmii common to tne whole genui^ the 
tmn lsnMiii/<'«tlv improper} diKt of nHHotei h here w i m H i lto di the radiating manner in wUdi 
IIm tbm «f tbe «dcni4 hrtqguttMit ne diipoMd^ 
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open cxtiemities of ibaft tnntrane tubulii itivpa fixed by ndiod pro- 
oeasefl. 

So numerous an* the accidental varieties of form assumed by the fossil 
remains of this species, that it is difficult to distinguish them correctly, 
widiout the eaiitance ct an extemne suite of tpedmoM. Tliifl diciiiii- 
stance is partly attributable to the various states of expansion and contnuy 
tion, in which the originals were intrmluctxl into the mincriil kiiif,'(lom; 
and partly to the mode in which their remains are occasionally preserved. 

The spedmens enyekqped in ilin^ an usually of a cyathifonii,or tiurlii- 
nated diqie (vide Talk z.) ; while dioBe imbedded in chalk, are nuwe or 
less expanded in the Sum of abfoad circular disk, as in Tab. xiv. Theeiu 
ternal surface is composed of cylindrical fibres, that extend in a radiating 
maimer from the centre or base, to the outer margin, and by frequently 
subdividing and anastomosing^ oonstitttto a reticalated integument capalje 
of very consideiable contraction and expansion. Vide Tab. xiL figs. 1, S. 
Tab. xiii. figs. 2, S, 4, .5. Tab. xiv. fig. 2. 

Tlie fibres are solid*, and when viewed throiigli a lens, exhibit a 
porous structure, bearing considerable resemblance to dried »j)onge. The 
meshes, or intcfstices between the fibres, are narrow and ebngated in the 
tpiwfffi'— M that are expanded, bat very irregular in those whieh are cor- 
rugated by contraction. In sonic instances slender transverse filaments 
extend from one fibre to another, by which the entire plexus is more firmly 
connected together ; iheae an le j BM e Bnt B d in the magnified sketch, fig. (i, 
Tab. xiiL The snifteeof die interior, or fimnel^haped cavity, isstndded 
with small perforated tubercles, or jxipilla!, the open extremities of short, 
straight, cjlindrical tubes, that arise bctwwn the fibres of the external 
integument, and passing in a transverse direction, terminate on the inner 
suiftoe. Silieeoiiscastaof diesetubuli, are ftecpiently observable in flints 

* AdiSnntopiBiHiiiciitaitaiiiedbyMiMBcnett, who MHiret me, thatbiefWilVflt- 
■hife ipccfanet in acr pa wwri o n tbe fimct aie hollow. I have not, boirerar, Imu aUe 
to dttoet mmIi a itniBliiM iasiqr of Ihe wmmm eunplH dnt liava beta mfaiiiittea to my 
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deriving their form from ventriculites, (vide the edge of the flint itt- 
pceMited in TaK x. fig. 13.) 

TlielwwfiiniManeloiigatedstem or stirpi^aiidtenDaiiMitM in diveripng 

root -like processes, by wliich the ori^iial was fixed to other bodies ; these 
are shewn in the specimens represented Tak xL fig. 2, and Tab. zii. 
fig. 8. 

This KN^yte, when contracted into a cyKndricallbnn, is flom one to 

six inches in length ; when expanded, its diameter oooasionaUy ezoeeda 
nine inches : the thiekiiess of its substance is seldom more than 0-S inch. 
Tab. X. represents various flints whose forms arc derived from V. 

Fig. 1. This apedmen is partiBny eaqpanied, and its maigin eiqMses 

casts of the tubuli, as previously mentioiied ; the base is perforated by 
fifteen ojx?nin^s, through which the processes of attachment passed ouL 
A pktc of au ccliiiius is attached to the interior part of the stein. 

Figs. 2,8, 4. Small turl^ted flints, fbrmed in die stirps or base of the 
fimnsUike cavity ; (vide description of Fig. 2, Tab. xi). 

Fig. 5. This elegant flint wa.s discovered by my friend Mr. Thomas 
Woollgar. The margin is marked with semilunar indentations, the im- 
pressions of the fibres of the external integument; a similar appearance 
ia observable on the edge of fig. 9. These maridngs are peculiar to the 
figssils of this genu.s and attention to this d t iCI M I MtM iee will frequently 
enable the collector to distinguish the aiUesons speofflens of vei»trietdite$, 
from those of Spongus Towmendi. 

Fig. 6. This spedaaen is inverted in fhe engraving; it is hollow, the 
MK^yto it fimneily enclosed hairing been removed. The upper part 
(the base of the originsl) has numemnis openingi finmed by the trsmat of 
the radical processes. 

Fig. 7. A transverse section of a flint enclosing the stirps. 

Fig. 8. The thickness of the maigin of this spedmeOt has eridendy 
beoi produced by the cmitncted state of the orifpnal, at the period of its 
immersion in the fiint 
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Fig. 9. BepNMiiti ft ipccimcn viewed from beneath. 

The spwimcns above descrilK^d exhibit no traces of organization, 
causept at the margin and base, the outer surface of the original being 
ofaKored by the silex, in which it is imbedded. In MHne examples, how- 
ewr, the endoeed Boophyte nitty be eepttsted floin the wirw wmdifi g ffiut 
by • fnilpdifcctcd blow on the maigiii, and very delicate casta and 
nnpressions may be thus obtainetl. 

The former exhibit the external integument dianged into a white 
finable caibonate of lime; the bCter fimn conical cavitiea oafraved with 
iMunenNisinteifupted iidgei» diapoaed in a ladiated manner. 

Tlie casts of the funnel-shaped ca\'ity arc solid cones ; their surface 
exhibiting numerous minute papillae, that have been moulded in the 
open extremities of the tubuli. A chalk specimen of this kind is figured 
bjr Lhwjd, Jfo, 176* t but it la dnwn in an inverted pontion. 

Tab. xi. The fossils here represented arenmaikaUy interesting, since 
they tend to elucidate the formation of those above mentioned, and 
establisli the identity of the chalk and flint specimens. 

In fig. 1, a conical flint fills up the lower half of the funneUlike cavity, 
and ia amfonnded fay the impvearion of the CKtecnal auifiMie of the vppet 
poraoo. 

Tn ftrr, 'J, the 'item is occupied by a small turl)inated flint, that wnds off 
aeveral radical processes i'ruin ita base. The dissimilarity in the size and 
ahape cf theae flinta ia purely acddeatalt ariaiiig from a greater proportion 
ofiUex having been depoaited in the one inatanoe^ than in the other. Henoe 
we may infer, that if in either example the quantity of silex had been 
sufficient to have filled the entire cavity, the flints thus fornietl would, in 
every particular, have resembled those delineated in the preceding tablet, 

flga. 1. 5. 9i 

Among the ringolair ftirma aasnmetl by the siliceo\iH 8])ceimens of 
ventnculiteat none we apparent^ more difficult of explanation, than the 

Jam j«n2%aeN%nn^^ B frteb ortwds jurta 
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broad annular flints occasionally found on the ploughwl lands of the 
Downs, and which bear considerable resemblance to a coit; tlieir origin is 
however sataa&cUnrily illuBtiated by the spedmen, fig. 1. Tab. xiL In this 
emnple^ die vmtriculite is inrerted, and attached to the dialk hj its 
inner sur&ce, the outer integument forming a narrow zone round the 
annular flint, which in the [>errcct state of the fiDMil encirded the stem* 
as is shewn in the annexed aketcli. 




The apjiearance of this specimen seems to wmant the conclusion, 
that at the [>eri(«l of its mineralization, the silex was in a state of a thick 
viscid fluid, otlierwise it i» diihcult to understand why it should not have 
extended to the nuugin of the zoophyte, instead oPbehigooneolidated in 
its present situation. The cyathiform flint, fig. 1. Tab. x. might also be 
adduced in support of such an opinion, since the silcx not only fills the 
cavity of the veiitriculite, but is elevated considerably above the margin, 
as if a pulpy or glutinous fluid had been gradually poured in, till the cup- 
lilw emtj ma ovetflowin^ 

Tab. ziL fig. fi» exhibits the estenial nulhoeora Tcntrieulite^ attached 
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to a block uf chalk ; the impHMMioM of muneraui ndksil jirooiHiM are 

Been at the husv. 

Talk xui. lig. 1 . The upper part cf a ventriculite preserved in flint» 
l3bB ode of the mrity beiiig loamrlMil ooOqiaed. 

Figs. S( 8k 5 i chalk gpcdmeng of the stem or inferior part ; the moni- 
Itfimn appearance of the fibres is prohably the result of contraction *. 

Fig. 4. A venthcuiite attached to a block of chalk. The lower part 
ia enveloped in flint» but a fiectuie near the ban eiqwoea a partka of the 
endofled soophyte; the upper poftion is preaervcd in dnilk, and OEdiibiti 
the reticulated structure of the external integument. 

Fig. 6. A magnified view of part of the external suifiMse of fig. 
shewing the lateral filaments or processes. 

Tab. m. lepeaaento two chdk apedmena of VeniHeidUeB radialti*, 
the animal in bothinitances being ooupletely expanded. Fig. 1 exhibiti 
the inner surface covered with perforatetl papilla?; fig. 2 the external 
suriiice with its reticulated integument. The radical processes arc not 
•een in tUa eiample, liaving been unavoidalily lemoTed with the sor- 
loanding cJialk;. 

In concluding this description, it maybe fnoper to offer a few remarks 

on the probable eronomy of the recent animal, and from the facts that 
have been presented to our notice, endeavour to illuhtrate the nature of 
^e original 

Fran a caMAd enunination of a nnnerous and interesting suite of 

specimens in my jxjsses-sion, the stnieturc of the recent ventriculite may 
be readily iin<lerst<KKi. The general i'uria of the animal appears to have 
bem that uf a hollow inverted cune, having numerous ramose fibres 
praoeeding fhmi the boae^ by wfaidi it was attadieil to other bodies. £x- 
temally it was composed of a uascular reticulated intqgn me nt, cajKible 
of expanding and contractii^ accoiding to the imp na aions it leceived; and 

• The fint i qi WiU ti in Scvtrb^t Brituk Minerak^, Tab. 815, fig. & it • laicetMW 
■pccimenof theidmeflbis wfnagM\ but it k dimwo ia an uneitod podlioii: the peilbalkiiM 
i« Aw upper pert of ibe flgnre, are tbe e peH uw tkraa^ wUeh the radical p wtec em paaeed. 
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internally it possessed a surface covered with the apertures of numerous 
tubdi, in aU probability tbe opetiings of abaoriMiit vauels, by ythith ita 
nutrition was eflfected. 

These inferences naturally present themselves, even upon a slight in- 
spection of the fossils above described. It has already been she^vn that 
the s^xicimens occur in every intermediate form, between that of a simple 
elongated cooe^ and a flat dieolar didc{ hence it is obnoui, that lihe sub- 
stsnoB of tbe origiiial must have been sofl and elastic, tnsceptible of 
qpontaneous expansion and contraction, or it could not have nceomnuKlated 
itself to such a variety of shapes, without fracture or laceration. The 
hbres composing the external integument, are nearly straight in the 
expanded specimens, but are comigated and roonilifbnn in those whidi 
are contracted; the thidaww of tbe latter is also much greater than in 
the former examples ;—4uciiBHtanoes that strong^ ooRobointe the 
opinion here advanced. 

llie ei^aaded state of tbe animal, nuj^ be ftvoundde ftff the diaeov^ 
of the tubstanoee destined ibr its nutrimenti and irindi by its anbaaquaut 
contraction, would been closed in its funncl-likc cavity. 'Whatever may 
have l)ecn the nature of its aliment, it seems probable that it undenvcnt 
a certain degree of digestion and assimilation before it was fitted for its 
siqpport; and that the nutritious partidea woe taken up by the openings 
so numerously distributed on the inner sui&ce of the ventricular oarily. 

Whether the recent ventricuhtes were eonfinwl to one spot, or pos- 
sessed a certain degree of locomotion, and by detaching their radical 
processes, wero able to change their situation by floating in the water, 
cannot nith oertainty be detonnined; but it seems wan ptoliafak^ diat^ 
Ska the nlcyonia, aod MeUmett diegr wave peimanenlly fixed to the rock 

upon whicli they grew. 

, The annexed outUnes will perliaps serve to render tlie subject more 
IntdligiMe than mew description. 
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a. & e. 



Fig. a. A ventneolite in an expanded atete^ diewing die inner 
mirface. 

Fig. L A qpecinien partiaU; contracted, eshtbitiog the external in- 
tegument. 

Fig. c. A Tentriculite nune ei^anded, and exporing the internal 
cavity. 

From what has been remarked, I am therefore led to coiitliule that 
the ventricuHtes were more nearly related to the aetiiii.e*, than to the 

* The following intemtinu fact wm coBmnnucnted to me byGEoncB CutiBr-RLAxn, Eih{. 
of Bristol, (a gentleman well known for liU vnrioiu communicatioiu on aubject^i contitctcil 
with Gticiotj)i and m it offim apdeuiag iUiwtntian of the manMr in vliich the nutrition of 
tfw tdker imq^iylee k eiftded. ft b Im« inferted. 

A few yean «nce, in the rummrr season, Mr. Cumberland was on a visit at , and 

daring a ramble on the vca-^ilioro, lii<i attention was arretted by a grou)i of the Actinia 
metcmliryanlhmium, ( IMi/ Zoophytes, pa>;i' 1,) nctnched to a rock, left bare by tiie receainan of 
the tide. While exuniining these runmis dhjccts, a fisherman who stood near, obeerred that 
" they sea flowers were xtranite things, for thcj- lived upon tpratt, and fcil only once a year;" 
and ii|>on Mr. (' expressing his surprise at the remark, nit informant assured him that the biet 
was indisputable, and mi^ht lie eisUy verified in the sprat season. Detennine<l to inveitti^le 
the subject, Mr. C. marked the spot to which the noopliytes were attached, and upon 
revisiting it in the autumn of the following year, the tmall difeijorm actinitt xcrre no lon<;er to be 
teen, but their place leaf occuptrd aireral etongatfd cylindrical bodies, several inches in length, 
aad wtkaa tttgfpaxtptiUc agtrture. He immedialefy detaditd one <f them/rom tie rodir, awl i^on 
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alejmnia ; and that eadi individual was a perfect amnal*, capable of 
performing thoflc motioiut whidt weie neoeaaaiy Sat ha pvewratioii and 

subsistence. 

LocalHiea. Upper dialk^ noar Lewea and Brighton. 

19. Veutricolttes dbyonoA&ft Org. Rem. Vol. 11. Tab. x. fig; 1£. 

— — — Smith's Strata, Tab. iii. fig. 1. 

Spec. char. Conical when contracted, disciform when dilatctl; meshes 
of the extenial lux&oe nearly circular, filled with gmall radiated (?) pores or 
opemnga; inner nuflwe covered with pquUte: stiips find by ndieal 
processes. 

This species is rare in Sussex, but common In a contracted state at 
Heytesbuiy, in ^^'Utjil^ire ; the expanded specimens are of less frequent 
occurrence. 

The extenial integument ia finely reticiilRted» die meahea or opedngi 

being very numerous, and almost circular; a structure by iHddl the 
pres<>nt species may Ik; easily distinguished from V. radintm. 

in some siliceous specimens, the meshes are filled by little cells or 
porea^ having a central opening, and ntnounded by ndiating Imiif Uf fr , 
vhich are rendered evident, by a lens of moderate poiwer; these in ell 
probability, arc the external orifices of tubuli that pass through the 
substance of the zoophyte, and terminate in the papilke of the inner 
sur&ce. 

" It is a amall apedefl^ seldom exceeding two inches and a half in 
length. 

The impressions both of the outer and inner surface are conical, and 
studded with papillae; but the former axe concave; the latter, solid and 
omvex. The dilfennce in the i^Hn of this ventiiailite when in an 

jIMAif U opmjbttnd that it antainei tie remauu ^nt, (CbfpM ipwMlii) mpaiiiu^f dfpM 
ilalet aiut that thesfunknimn bodies itmi»Jba tie mtMrn^tmrn^ flntTqiiml 
g|N«ratioiM conrinced him, that aftw ft certain period the anind iqeBted the undigettad 
lenains of die fish, and subteqnendy eootneiad into its original Aapa ; venanring m a qulaa> 
MOt or torpid state till the next season, when ita aunual repast waa renewed. 

May not the nutrition of the vcntriculitca have been effected in a aimiJar manner t 
• Mr. Miller thmki thia oohiion ia crroneoga, and that cadi tanirieidila ahoald tan 
mgiided aa an ^fgNgaticn of po^rpca. 
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expanded and contract4xl state, is very analogous to what has been 
notioed in the slupe of the leoait aeMa nummirjfmMMum undir 

similar circumstances, (vide note in page 176.) . 

Smith's figure is an excellent representation of the usual appearance 
of the outer suriace of the conical specimens. Mr. Parkin.son'8 resembles 
a cast of the interior ; be describes it " as being composed of chalk, and 
bsriog lonisivluit of a eonial ligiiic^ llie mftoe deidy beaet inth mnill 
depressions pretty regularly disposed in ■ quinenndal ecdtt.** 

Localities. Up|K*r chalk, near Lewes. 

20. VentiicuUtes quadranguiarit. Tab. xv. fig. 6. 

S^ee, Char, The animal ei^aUe of coDtncting itadf into « quadnui- 
gidarfimi; Ae meahes of the extemel integument dicnhBy very minnte; 
inner surface ? Stirps — ? 

The specimen represented is the only one hitherto discoveretl ; the 
quadrangular form into which it is collapsed distinguiahes it trom every 
otfwapeeiea. 

Locality. Upper chalk, Offham. 

SI. Ventriculites lienettite. Tab. xv. fi*?. 3. 

Spec Char. Inversely conical; meshes of the external integument 
oUoi^ incgnlar, rather distant; inner surfiioe covered with circular 
dapNimnia; maigin of the canty l«Md» amootl^ and needy flat; baae 
fixed by ndiflal fibiea. 

The form and appearance of this species are so well expressed in the 
engraving, that a brief description \viU suffice. It is distinguished by the 
huge, irregular, oblong meshes, of the letieulated wutbee, and the braad 
OKWlli border of the ventricular cavi^ *. The lower part of the ^Mci- 
men figmed is ailioeoiia^ and a ladical proceaa ia aeen iaaning ftom the 
baiic. 

I have named this beautiiul species in honour of MiasBsHBTT, of Nor- 
ton-honae^ near Warminstv, Wilta ; a lady of great talent, and indefiitigBble 

* It iniisf, how cvpr. be remarked, thai the thickness of the parictoa uf tliis sjiei ir-', n nders it 
prnlmble that it.i powers of coiitnietion and expaiiBion were very ini DTT-uli iiiljlr : in this re- 
lict, it T«aembtes the ckoamtft but the retkuUtcd external intcgtuneat, aiul the structure of 

A A 



Digiiizca by Google 



178 



UPPEIl, OR FLINTY CHALK. 



research, to whom I am under infinite obligatioiu^ for many Tihiablo COm- 
munications on scientiHc subjects. 

LocaHtiefc Upper chalk, near Lewes ; very t$xt. 

CHOANITF.S. 

Geii. Char. Fomi various, generally citlicr finnu'l-sliaj)ed, spherical, 
l^obular, or subcyUndrical, having a central ujieuing in the superior part; 
tbe origtnal ocnnpofled of a parenchymatous subetanoe, capable of tmlnlH- 
tkn and oontnetkNi ; tihe base fixed. 

Hie fiMnil MOpbytcs which this genus is intended to comprehend, are 
fierj* numerous, and hold an intermediate place between the ulci/oiiia, 
properly so called, and the taitriculitts. They are distinguished from the 
former by the ceotnl. cavity in their superior part, andfirom the latter, by 
bring destitute of an octemal reticulatod integament* &c. and poawaring 
but a slight degree of contractile power. 

The a/a/otiium JicM of I.innc- ( figure tie substance et d'eponge et d'alcion, 
of MarsiUi) may be considered as the type of the genus. " It is of the 
form of a fig, being attached to the wAb by brandiea praoeeding from its 
smaller end ; the upjier ])art is a Uttle flattened and Ims a cavity in the 
middle. Its colour resembles that of tobacco, nnd its parenchymatous 
substance cannot be compared to any thing better than to nutgalls when 
wdl dried*" 

T1»e fiMMl lemains of this genus, (hitherto indiaerinunatdy placed 

among the alcyonia) were first noticetl by M. Gucttard at Venat* 
and at I\Iontrichai(l in Tourainc, and form the subjert of a ]ia|)er 
published in the Memoirs of the Academy q/' Sciences at I'ari-s (ann. 1757). 
He observes, that thegr are of a globdar form, havuig the base in many 
examples elongated into a pedicle. In the centre of the 8Uix?rior part is 
a circ ular opcniiifr, generally filled " with the substance in w liich tlie 
fossils are imbedded. Thiii cavity in larger in its up{)er than in its lower 
part, and is continued almost to the pedicle, in some specimens appearing 

« Orgmfe JfaMlR^ ToL iL p. M, 
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to j)cnctrate it. From the circumference of the opening, lines may be 
traced, that not only pass over the whole of the spherical part, where they 
fiNm itine mora or kn fUstinc^ but alw penebmte die lulMtBiMe of 
the MMfihyte. 'Iliere is addoin more than one opening, iwt nutances 
have occurred in which there were thm;*." The fossils represented in 
PL ix. figs. 1, d| 4^ (i? 8. and PL xi. fig. 8, Org. Rem. VoL iL beloDg to 
this genus. 

8S. ClMuiitet ttArottatdnM. Tab, nr. fig. S. 

Depressed, mbrotmid: central cavity small; external surface smooth. 

This sjx»cios is generally torniotl " ficoid alcyonitc" by rollcctorsi 
from its supposed rcscMiihlance to a fig. The surface is smooth, and 
friwUy deititatie of markings ; the canrity nearly dieukr. The depressed 
tarn of the ^ecimens is probably owing to oompreaabn. 

In the specimen figurc<l, three of these bodies an attached to a hlock 
of chalk, of which siil)stancc they arc t onijKieed. 

Locahties. Upper chalk, near Lewes. 

S8. Choanites jteraswt. Tab. »r. fig. 1. 

Cyathifurm, maigiii of the central depression marked with fleznous 
inikntations. The ladicil pcoccMes longi and fibrous; baae fixed fay m- 
dical processes. 

The specimen figured is enveloped in flint 

Localitiei. Upper ehalk, near Lewes: very rare. 

Si. Cboanites Ko„i^ii. Tab. xvi. figs. 19, Sft «1. 

InTCnely conical, externally marked with irregular fibres, some of 
irhidk penetrate the substance, and terminate in ojwnings on the inner 
surfiwe ; central cavity cylindrical, deep^ narrow; base fixed by radical 
processes. 

This species is for the most ])iirt enveloptxl in large irregular flint«« 
which exhibit but slight traces e.vternally, of the Ixxly tln'y enclose. The 
superior part (fig. 19) presents a convex surface, with a cylindrical body in 
die centre^ fiom •wbatee intem^tod fibcot slightly relieved, lamiQr in • 
radiating manner towards the maigin. At the base^ numerous peifiim. 

• Ckimir Jfaasaiik Vd. iL n. 
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Uom are observed, affording a paaaage for the radical processes. The 
vertical section (fig. SO) expoaa As ej^ndrieil cavity filled with sikx; 
Mid the suhrtaiioe of the aooplqrte tnvened hy nimienMis fifarai» (or 
tubes ?) some of which eppwr to terminate on the outer, and others, on 
the inner surface : tbeae ace still aune distinotlj shewn in the hoiiaontel 
hectiuu, fig. 91. 

ICr. Pkrkinson wy e acn tt a very fine example (Org. Rem. Vd. u. Tak 
iz. £1^ 1.) of the outer suiAoe; in whiflh the ittmi are none regularly 

^Ibposed than in the Sussex sjxoimrns. 

The Kpedes is named in honour of Charles Konig, Esq. of the British 
Mubeutu. 

Localities. Common among the looae flinti, beneath the turf, near 
Lewes Rate-course. It ^peois to hsve been abundant in the upper 
beds of the chalk, but seldom occurs in our quarries. 

25. Lunulites? Tab. xvL fig. SS, S3, 24. 

The fiiasils here represented, are convex above, and oonoave beneath. 
The eoncstri ly k smooth, with the eaBoeption of a few circular narldQgi 

which appear like lines of increase : the convex side is rough, and when 
viewed through a lens, exhibits a |H)rc>us structure. The specimou are 
solid ; their constituent substance, a spathoso carbonate of Ume. 

These bodies^ in their general appearance^ lesemUe a species <^luMii- 
Hta from Bologna, which Mr. Koni^ from the perforations on its surface, 
has named dii^Hale; but they are destitute of the diverging radiated 
sulci on the concave part, and these appear to be an essential character of 
the genus*. 

Fig. 9X. Penpeetife view of a spechnen phoed on its apei ; itS, 

the base or concavity; fig. £4^ a lateral view. 
Localities. Upper chaUc, 8outlwstceet» Lewes. 

* Lunulites. Char. Gen. " PoI)-pier picrmix, libra, erUadiure, aplati, conTeze d'un cOti, 
concave de Tautre. Sur&ce oonvexe, omit de ttritt rmfBrnmla et de pores entre lei ttrks : 
teiUwoadHalkiHAwieuikinAeeeMWMFS." Mmnrmm Vnmm, Tw. y.p.l»k 
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KNCHI.MTKS ANU PF.N1 A( H I N I TKS 

'riiin name has long been applied to the petrified skeletons of those 
soophy tcs that possess a pelvis or huiaa, compoaed of an immMwe munber 
of crustaoeous artkukted platea» and tMBeukef, supported by a jointed 

flexible column. 

The |K^lvis, which originally contained the viscera of the animal, is 
surrounded by long jointed arms or tentacula*, and affixed to the ver- 
tebral ooliuiui, by a pentagonal plate placed fai tlie oentre of the base. 

The oolumn, in most qiedes, is of an immense length, and consists of 
separate joints or vcrtebrre, regularly united, pierce<l in tlie centre, and 
having their artieubting surfaces ornamented with radiating, stellular, 
or floriform markings. The inferior part <^ the oolumn has a pedicle, 
or ptooesa of attadunent, by whidi the animal was iRxed to other 
aubstances X. 

In the recent state, the skeleton was in all probability dotluKl with 
a fleshy, or coriaceous integument ; the central perforation in tlie ver- 
tebral column, is supposed by Mr, Mattiq, to have been filled with a 
noeduilaiy substance^ by which sensation was oomra^ed to iSbe inferior ex^ 
trcmitics of the animal but aeoording to Mr. IQUer, it served as an 
ahnientary canal r|. 

The detached vertebra; are known to collectors by the name of 
inchita; and when several are united toge/Otia, so aa to fbnn port of a 
oobunn, the series is termed an entrochite. 

The remains of this fiunily of aoophytes, ao rsidy occur in the diallt 

• la die oKTMita. die bom of tha TCitdbnl ooliuui an eireular ordl^idad; intfae/n/a- 
<rMM dim u« aagniv or pentMOHL 

f Mr. Pkikinton hat afaewn, that upon a modente eaVmlaifai, die Bly eaerinita mat Im* 
bean eoeipoa ed of nearly thirty thoiuand dintinct bones. Or^. Rem. VoL B. p. 181. 

^ For a more narticular account of the natural hiitory of tnia extraotdbian tribe of aafaMli* 
oanaillC tte Sd roi of Parkinson's Organic Remaiiu and MiUfr's Natural Hittmg ^the Cri' 
waidio, «r, Lil^-tkaped Animals ; 1 vol. 4to. I8S1 ; a vork that baa been juitly cbanwIeriMd 1^ 
aa aanHiit wna-r, as " a model of padeii^ aagaciaui^ and — fnaaarrli " 

tMaiffa'f Suit. Arrangement, O. SOB. 
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formation, that portions of two or three species, are the only examples 
hitherto found in Suii!>ex. Of these the most important is the bottle e»- 
arinite of Parldmoii, (Apherimtes of MUler,) wUch we shall now proceed 
to examine. 

£6. Apiocrinitcs elliptkus. Tab. xvi. fi^. 3. 12. 

■ Miller's Crinoidca, p. 34. 

'<A crinoidal animal, having a column compofled of oval joints, 
•rticulating by a tiwDsvenely grooved aoiftoe ; the two iqiper jointi of the 

column enlarged, siwteining the pelvic, cosUe^ Bob> The column provided 

with auxiliary side arms. Base lorincd by numerous irregular columnar 
joints, sending off fibres for adhesion to other bodies." {Miller's Crinoidea, 
p. 33.) 

The different parts of thii animal were fiwtdewribed by Mr. Paridn- 

aoDy tinder the various names of bottle, straight, and stag's horn cncrinitc; 
and have since been accurately investigated by Mr. Miller, who consider» 
them as belonging but to one species, which he has placed in his first 
divinon of the Crmotdeat in the same genua with the eelduated Ptar 
enerinite of Bradford. 

The column of this species consists of smooth ossicula>. somcwiiat 
enlarging in the middle; their articulating surfaces being elliptical, finely 
giaaulatedr and having two narrow tnuuvene ridges, in the centie of 
whidi is the small peiAntioa oontaining iJie alimentary caaaL 

The pelvis or body, is of a tumid utricular form, and is divided into 
separate ossicula' of various shapes, to which the names of ribs, clavidsSi 
and scapuke^ &c have been applied by the authors above quoted. 

The specimens in my pomesaion, were diseovered too late to admit of 
inaettaan in the engravings. 

Tho cntrochites delineated in Tab. x\i. do not exhibit the transverse 
l idges generally observed on the area; of the columnar joints, but in other 
respects they perfectly correspond with those of the present spedes. 

Fig, 8t oonnsts of sixteen vertebis^ some of which are paitiaUy di»> 
united; the artieulating surfiicses are smoodi and even, the central peifoca-' 
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tion very smalL From the diminutive size, and elongated form of tliii 
specimen, it may piob«Uy be a povtioii of the ndo-anoM, or htenl ap- 
pendages. 

Fjg; 19, it oomposed of eight onieiike; and b efidenltyiiart of the 
Tcrtebml oohunn of the present species. 

27. Part of the vertebral eoluinn of a |H*ntacrinito. 

This specimen is formed of eleven tliin jH;nt<igonal vertebra?, with 
markings on their articulating surfitces, precisely similar to those re- 
pucMnted in Tah. siiL fig: 64^ Qr^r* Bern. VoL ii. 

28. A riii^ TertebIl^ of a qaadrancrnlar form, the angles rounded, the 
■ur&ce ornamented with figures resembling a floret of four rays. 

Theentrochite, Na li70,of Lhwyd, is compoaed of ossiciihc, perfct-tly 
reaemfaling the ipeciiiien heie dewribod. TrodiitaB of finir rays arc 
Toy lare; Mt, JPaiidiuini mentioBi that he had seen hut one 69^ 
Tab. xiii. VoL iL Org. Rem,) and that is voy diHUular to the Ibanl in 
questiwi. 

KAaSUPITBS. 

This genus is formed for the reception of a fc^sil that has hitherto 
been placed amotjg tlie cnerinites, from which however, it differs inoHt 
essentially, in being destitute of a vt-rtebral column, and processes of 
attadunent ; hence it ia obvious, that the recent animal, instead of being 
fixed to one spot, was capable of locomoticMi, and floated ad libitum, like 
Ihe Medusa} and some other sot^hytes. 

Mr. Parkinson, whose pnhlieatinn on the Organic Remains o f a former 
World, forms ^an important era in oryctological science, was the first 
author that aocuiately noticed these intenstingienudiii. fohbfldvbLan 
admirable descriptaon is ipTen of the pdvisof the ammal, under the name 
of twtome tnerinite : and verj- recently, the structure of the original 
has been ably illustratctl by tlie ingenious author of The Kutural Jlistortf 
of the Criuoidea, who has adopted the name by which 1 liave lieen ac- 
customed to distinguish it. 

The following definitioti is tibe result of an attentive examiaation 
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of more than a hundred specimens; but as the recent animal is un^ 
known, and the fossils never occur in a perfect stat^ it ia very probaUe 
that some of thow duuracten vfaidi are here aMimed as permanent 
dntuictions, may hereafter prove to be only accidental varieties of ftnn. 

29. MarsupitLs Mi'irri. Tab. xvi. figH. 6, 7, 8, 9, IS, 14, 15. 

Gen. Char. Hoily orbicular, contained in a pelvis comixmed of crus- 
taceous plates, having five arfioalafeed menm at tantMsnls proceeding from 
themaigiii: theopeiuiigof ^pdvii oo?n«d by aztioiilated ooBcuhe^ in 
the oentitt of whidi the mouth is placed. 

Spec. Chnr. Pelvis comjjosed of sixteen convex, radiated, angular 
plates ; the arms dichotomous, united to the margin by u curreitponding 
numba irfiBtermediate senihinar bones: the osaicidfle oofrering the aper- 
ture cf the pelvis disposed in a pr()l>oscidcal form. 

Thefosril remains of this zoophyte have hitlierto iH-t-n found only in (he 
' upper chalk of Sussex, and Wiltshire, and Uke most otlier crustaccous 

bodies enclosed in that deposit, are transmuted into a spothose calcareooa 
qiar. 

But one species is known ; the fo11ov\ing desaqttion wiffl thevefine 
illustrate both the generic and spccitif characters : 

This fossil is generally of a suborbicular form, more or less distorted, 
with the bwer extremity dosed and obtnss^ and the upper, truneated 
and open, being fiUed with dulk or flint It is composed of.'numerous 
thin flp gnlw plates, that are not united as in the cchinites, but arc simply 
held in apposition to each other, by the chalk in which they are imbedded. 
The name of " cluster stones'' given them by the workmen, not inaptly 
expiesses their general stppesaneA 

Tlio pdvis, or oSivity in wUdi the viscera of <kt n^nelwwe contained, 
is Tsiy capacioiiR, and is coniTK)se<l of sixteen angnbri eouvex platen 
wnnged in the following manner, viz. 

1. A pentagonal plate {nbdomnal) plaoed in ^ oentie of tte hue. 

<. Five pentag(mal(eo«taO plates, attsdied to the sides of the osBtre. 

8. Five hexagonal {intercostal) plates, pboed betireeu the mgmacit 
Hg Va ibnned by the umon of the costal 
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4. Five i>entagonal (scapular) plates, filling up the angles in the 
superior margin of those last described, each having a semilunar de- 
preanon on Arir mngiiMl adg*: lliew torn Htm maigin of the pdviB, 
praperly lo ttSML 

These sixteen plates are succeeded hj 

5. Fire semilunar ossicula:? (clavieU$)i ittirhpd to the orticulatipg de- 
pressions of the scapular plates. 

6. Five emMifimn oarieolB (ome^om or kumeinl boiua,) '^ff^w^ to 
the clavicles. These are the first liones of the arm, and their mperior o^g^ 

is divided into two articulations, from which the tentaculjE are sent off 

7. Numerous reniform ossiculae^ bj which the aperture of the pelvis is 
closed. 

The plates of the pdvis are coDvex, sometimes wmbonated in the 
centre, and ornamented with radiated ridges on the external surface. 
Their markings vary in different examples, and even in the same indi- 
vidual; specimens oocorring in which some of the plates are nearly smooth* 
■nd othos richly ornamented. 

Fig. 18. Tab. zvi ropneeents a platen with pramine&t nAg» extoidU 
iQg from the centre to the angles, the intermediate suiftoe bdng covered 
with numerous diverging strisc. In fig. 14, the centre is slightly um- 
bonatcd, and the markings are coarser and less regular than in the former 
variety ; the ridges are obtaM^and die diverging striss ftw and incjgnlar. 

The pistes in fig. 15 aiepeiftclfyiiiiootlitmth tlieeanepCian of a&ir 
folds near the margin. 

In ever)- instance, however, tlie e<lges of tlie plates are more or lesa 
crenulated, and when united form a suture in the same manner as the 
scales of the tOTtoise, but they readify aepante when the dialk is removed. 
The oeutnl or abdominal plate il larger, and more depressed, than the 
surrounding cmtaU; the latter are readily distinguished by their p(»n/a- 
gonal, and the intercostals by their hesagmal form. The $capuUe are ge- 
nerally leas ornamartad than the rest of the series, and are esafly identified 
fay the ■emihmar cwilgr in their vpgmt edge i tUa ertirolating iwftee ia 

a ■ 
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tniverscil by a loii^itndiiial rid^^c. vvitli a roinuie depreadon ia the oentre, 
and is adapted ibr the receptioti of the clavicles. 

The ekniieiet are small, and of a ■emilunar ibim axtamiUy } dw upper 
edg^is dude* nearly straight, and nnitet with the Awnenii; die lowermoat 
is rounded, and correspcmds with the semilunar cavity of the acapnia; be- 
tw(H>n these two surfk'OH, on the inflide^ !• * triangular apftoe^ the use of 
wliich is not at present known. , 

Hie cmeifirm or Aumera/ bonei^ nny beoooaideved as the fiiat of Ae 
anns; tii^ have four articulatiooab and ara attached to the dvridea by 
the two lowennost. Their ii]>pcr iiiriro;in forms two oblique surfaces, each 
divided by u longitudinal ridge, in the ^aiuc manner as the tirst joint of the 
finger iu the Bradford encrinite {apiocrinites rotundua). From this struts 
tuie it may be inferred, dnt die arms were diduvtumoua^ but whedwr 
th^ were sabdivided, and temiinled in dongated tentaenlii^ aa in die 
erinoidea, cannot be ascertained, since none of the specimens contain any 
vestiges of the ossicular of these appendages. On the inner surface of the 
hnnmu^ a smooth spaoe is observable^ appearing like a oontinnation ofthe 
triangular interval, on the oorreqpomling part of the daride: is this the 
articulating surface for the attachment ofthe })oetoral bones? 

The rent form ossicula: or pectoral bones, are united to eadi other by 
their upper and under surfaces, botli of which are divided by a ridge into 
two depreaaioBS. In the only specimeii, (TA, xvi fig, 6L) in whudi these 
bones remain, the respective parts have aoflbred ao micli displacement, 
tliat their mode of arranf^rmcnt is no longer distinguishable ; there ia^ 
however, reason to conclude, tliat in the i*ccent animal they were altached 
to an epidermis extending over die cavity of die pelvis in dm fisem ef a 
proboacis, the mouth being plseed in the oentie. 

From this examination of the skeleton of the marsupite, it is evident 
that the rc-cent animal was neiirly relatetl to the erinoidea ; but the ab- 
sence of the vertebral column separates it most decidedly from that tribe. 

It may however, as Mr. MiUer observes, be considered as fiirming a 
link between the erinoidea articuluta and the atelleridee. 

The ftii d i' i ^ radiating ridges^ and striss on the plate% and the lateral 
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adhesion of plate to phte simple tdtiirea, plainly indicate that the 
M'hole were invested by a muscular int^giunent ; the mwrkingp on.tiM 
plates being tiw etfecta of its action*. 

From the mdiaMBto of Hm mem, it it dao equally olmmub that the 
leoeiit aumal waa iiinuahed widi tetitaeulm^ to enaUe at to aeiae and 
detain its prey, in the same manner as the enerinites, &c. Its position 
when floating in the water, was in all probability with tlie mouth down- 
wards, like the Meduta jndmot M. catupanulaUt, and other species of that 

The specific mime is in commemoration of the valuable reaeavcliea ef 

my friend J. S. Miller, Esti- A.J^. S. of Bristol; a tribute of respect, to 
which hiH able investig^tiou of the Natural HiOory of the CrimideOt jusUy 
entitles him. 

Tab. xri. fig. A. fe pt e a c nta die only apedmen in whidi the naniibnii, 

or pectoral ofwicwlt remain; but the plates have suffered so much dis- 
placement from comprewnon, tliat their relative situation is not verj' ob- 
vious, without careful ejuunination. It does not however appear pro- 
bable, that the probosoideal finrn in which the pectoral bonw are db> 
poaed, ia the cdfeot of nc i da n ^ since a similar atmetaw pran^ in tiw 
oeimoerifdtesf, and several other loophytea. A clavicle united with one 
of the humeral boBe^ is seen attadied to the scapula, near the middle of 
the figure. 

fig. 7. The aenuhuiar depresaim on llie iqpfMr naigia «f • 

aoqwda. 

.1-. fig. H. Outline of the clavicle. 
' ' fig. 9. A clavicle and humerus united. 

figs. 18, 14. Detadied costal plates I theme finely striated, the 

other witli obtnae ridgca. 

■ 11 fig. 15. The entire pdvi% eODsisting of the abdominal, costal, 
intercostal, and scapular plates. Specimens of thi.s kind, more or less dis- 
torted, are the only parts of the animal generally found; the clavicles, 

• UHUr'i Natunii Hatani qftkt Criimdta, p. 1S7. 
t VUb Ate. £GM. (Mh& ^liMiacrjii^ 
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humeral booM^ are tatmg the meet productioiu of the chalk fonua- 

tion. 

Localitiee. Oflham, Pkeston, Clayton*, and Brixton dhalk^pita ; Ae 
last mentkmed koalitgr mu fint diaoimnd by Geo. Combedaiid, Esq. of 
Briatol^to «lioee Ubeia% I am inddM ifar the ia^^ 

Aaxaau, om StabJish. 

But few noMhia of theae anunala have been diaooivend in SuMei, 
aldwui^ Uiey axe akot unoomiaMn in the Kentish chalk. 

SO. The specimens in my jjossession consist of a few detached ossicube 
of pentagotMster semilunatm, \{Org. Rem. Vol. iii. Tab. i. fig. 1,); and 
fragments of a species that appears to be distinct from any previou&ly 
known. 

Fossil, KciiiNi. 

Of this order of mollusca, numerous species occur both in a recent and 
fossil state. Th^ aie marine aninmiih hanqg a body mora v ten xouod, 
ooverad widi eoniataoeous shell, and fnmiBhed with mofveaUe spines; die 

mouth lieing placed beneath. The crust or covering is composed of an 
immense number of pLitea, varying in form in different families, and in 
some species amounting to nearly a thousand in one individual. It has 
numerous perfbratioiui, thiou^ irfuch the tantacnhe of the enclosed 
animal are protruded. Tlieae pores form bands (ambalaem) that divide 
the shell into segments {nre<r), the latter l>eing more or less covered 
with tubercles, to which the spines are attached by strong ligaments. 
Upon the death of the animal theso ligsmenta undergo decomposition, 
and tile qanea afanoat const and y fill olS a dnumatanoe llmt «iK|ifain8 die 
cause of their being so seldom found in ooonezion with the shell, in a 
fiasil state. The mouth is armed with five or six triangular teeth. 

These animals feed upon crabs and the lesser kinds of shcll-fisli, which 

• A tpwiBiai was diwiMwrsd near ChTtsiii mmof jmsm aiiiM^ bjr Rkfaasd WcdH% fisq . 
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Ihey Kize and convey to thdr numlli bf neUH of ibe ^ 

^nc8 being the instruments of motion*. 

Various systematical arrangeminits of the echini have been formed by 
wntimliitat; lihat of Leike, adt^pteU by Mr. Vtdaamn, it fidfewed in the 
Mibjniied deMriptknof file Su»ex 

CiiJAnis (the turban). Tliis family comiHrises those echini which aieof 
an heniisplu'rical, globular, or oval form, with avenues of pores diverging 
equally ou all ludes from the vent to the mouth ; vent vertical, mouth 
osntnL 

31. Cidaris stunt ills. Org. Rem. VoL iiL PL 8, fig. 1. 

Ilcmisplierical, dcpressetl, with t«*n porous ambulaci% and tWO lOWi of 
small nearly equal tubercles, or papillae, on each area. 

This is a small species, addDin man* tihui 0*7 indi in diameter. 

Looditiea. BridgwidL, and SoulJi-stnei dialki|iiti^ near LeivM. 

82. Cidaris /jopi/fata. Org. Rem. Vol iii. PL 1, fig. 9. 

Bound, rather depressed, divided by undulating bijwrous ambulacra 
into five areae, each having two rows of tubercles disposed alternately, and 
mnnoimted by perforated popjUae^ endided by a distinct groove at dieir 
base; the intermediate surface finely gnnulated. 

This beautiful fossil is well known to collectors ; it is rather rare in 
Sussex. It occiurs occasionally in the upper chalk, and impressions of its 
plates and spines are sometimes observable on the flints and pebbles on 

fti p dlOBBr 

The cpinM of this species are slender, and deUcately moiioated; one of 
them is rcprcsent^xl in Tab. xvii. fi<^. I'J. 

LocaUties. Upper chalk, near Lewes and Brighton. 

88. Cidsili xHgiL Org. Rm. Vol. iiL Tab. L fig. 10. 

(Sicnlar, mudi depw a ed, divided by pocooi ambnlacra into fire laige 
and fife omII aien. The ksaer divinom ornamented with two mm of 
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tubercles, surmounted by imperforate papillffi, generally fifteen in each 
row, these arc larger and more distant on the circunifi'n'nce or ambit of 
the shell, tlian on the vertex and base. The larger area; liave two sctii of 
papillary tubncka, estending from the vertex to the base; and alio tiro 
•hort rows that arise at the vertex, but do not mdi below the circum- 
ference of the shell; hence there are thirty rows of tubercles on the 
vertex, and but twenty on the base. This remarkable character is seen in 
every spedmen that has been submitted to my notice, and distingui^cs 
the preeent ^eciei from Cidem mm^Bala, with wlaA it eonetponde i» 
eraj other vafwet. The anbulaamaieqaadripoioiisai ihemtes,bat 
become biporous on the circumference and base. 

I have named this elegant s^)euies in honour of Clm. Koni^ of 
die Britiah Museum. 

Localities. Upper chalk, near Brighton and Lewes; casts ooew in 
the flints of the South Downs. 

84. Cidaris eoroUaria. Tab. xvii. fig. 9,. * 

This name is applied by Mr. Parkinson to a siliceous nudeu% moulded 
hi the cavity «f a apedes of Cadaiis vmriokt. (EdiiiMHadaas of Simig). 
Spedmens are not unfieqoent amcqg the ffiats on the pVwghed lands of 

the South Downs. 

CoMULUS. (Kchino-pileum of Konig). Conical, or oval, with porous 
ambidaera raiBatiiig from the summit to the base; mouth eentid^ ymA 

ntuatc in some part of the base or margin. 

85. Conulus albogalerus. Tab. xvii. figs. 8. 20. 

Obscurely pentagonal, divided by ten bijiorous ambulacra, into five 
larger and five very small are® ; sur&oe covered with minute granuhe. The 
vent plaosd on the manges verteK widi five peEfinatiims, 

This species is vny eommon in the Kcnthh efaalk-pita^ but ii sddon 

ibund in Sussex. 

Fig. ti, a lateral view'; fig. ilO, the base of the same sjiedmen. 
LocslitieB. Up[>er chalk, near Lewes. 

86. Conulus aUmgtilerus, var. acuta. (Eonig). Tab. xvii. figi^ 161 Id. 
In this vaiieiy the apex is acut^ in other leapeeta it dillieM but little 
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from the preceding. The specimen fi/»iircd is a siliceotlS cast, «f wlueh 
fig. 16 is a profile, and fig. 19, a hkc-tc}) of the base. 

LoealkiM. Upper chalk, and ploughed knds near Lewes. 

sr. Coniilna vJjgarit. Orgk Mem, Vol iiL B. 8i fig. 8. 

The siliccou!? nucleus fignretl by Mr. Parkinson under this name u 
from Sussex, hut it :ip|M'nrs to have been too impetfeot to admit of ita 
characters being a4.-euratel^ defined. 

Loeality. Upper dudk, near Lcwea. 

88. Conulus subrotundus. Tab. SviL figa. 15. 18. 

Subglobo$.e. dividcil by biporous ambulacra into five wide and five IMI^ 
row area> ; mouth small ; vent placed in the margin. 

'\\si& spccves is somewhat globular; the summit rounded, and rather 
dcpwaad; the bne flat; (lie mouth ciioalarj vent eOiptkal, and 
placed in the margin. The surface is studded with granule. 

Figs. 15, IS, arc difbrcnt views of a siliceous cast collected near 
Mount Caburn, by my Ihead Thos. W'oollgar, £»q. ; the shell itself has 
but lat^ been dkeovelwd. 

LoeaHtiaa. Upper chalk, near Lewes. 

T\( iiixoroRvs (the helmet). Body vaulted, or hfilmfft shapwt : base 
nearly flat ; mouth and vent beneath, and op|K>site. 

S9. Echinocorj-s scutatut. Org. Rem. \'oL iii. Tl. % fi^ 4. 

Galeated, with a pronunent ridge extending fimn the vertex to the 
vent; aui&cc granulate^ ^vided into five small, and five large area', by 
biporous ambulacra; base oval, with the vent placctl near the margin of 
its longest diameter ; mouth transversely reniibrm, situate at the broadest 
extremity, with a ridge pa.s»ing from it to Ae base; 

This speeiea it fimnd in great nnmbers in the vioinily of Lewei^ and 
Biighton, and dliceoua casts deprived of their caleareoas wnaa^ an 
very common among the flints of the Downs. 

The cavity of the hbell is generally tiUcd with chalk, or flint, but in a 
finr instanees is partly hoDow, and its inner snrftee lined with tianqiarent 
eiystak of carbonate of lime; tlieae in all probability have been formed by 
an infiltration of calcareous spar through the substance of the shell, 8ub> 
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aequently to the mineraluatkn of 1i» latter. One qiecimen in my od- 
leetion ia partiGiilarij intenatang; tiie ahell, aa naual, ia converted into 
apathosc calcareous spar, and about one-fourth of its cavity is occupied by 
pure black flint the surface of which, together \vith the sidea of the shell, 
are incrusted with rhombic crystals of carbonate of lime*. 

LoeaKtiea. Upper cbalk^ ihrou^iout Siuaex. 

SvATAKoua. Body ooidifiirmt or OTSte; vent lateral. 

40. Sfwliingus cor anguinum. Org. Rem. Vol. iii. PI. S, figs. 11, 12. 
Cordilbrm, narrow extremity truncated, surface granulated; back 

convex, with five grooved quadriporous ambulacra, the two shorter ones 
attending obliqudy toifaida the tnmeated estaenaitj, and lumng a ridge 
between them, -^vhich passes to the vent; the two longer ones inclined 
towartls the broader end ; the fifth extending direct to the mouth, and 
forming a deep groove along the back. Mouth tram^versely reniform, its 
kmer maigin but sUghtly produced ; vent placed in the upper part of llie 
truncated estienuty. 

Tins species is too well known to require farther observation. 

Localities. Abundant in the upper chalk throughout Susaex. 

41. Spatangus rostratus. Tab. xvii. lig». 10. 17. 

Co idil bnn, doiaal ridge roatrated; anterior part of the ahdl depnaied. 

This species resembles the preceding, but the ridge whidi extends 
from the vertex to the vent is strongly produce<l, while the opposite side 
of the shell is considerably depressed ; these characters are so constant, 
tiiat I ham ventuied to aaaome them aa specific distinctiona. 

Locali tie a. OMOk-pita^ near Brighton. 

4S. Spatangus Tab. xvii. figs. 9. 21. 

Ovate, vertex rather depressed ; surface nearly smooth, with eight (?)% 
biporous ambulacra, diverging in pairs on eacli side the back and front ; 
dcMMl groove superfidalf amoothf cxtendii^ to Ae moath; haae slightly 
convex ; moulli transvendty leufinm ; vent plaoed In the upper put of 
the aide. 

• Scilla (Tab. xix. Hg. d,; gncs the roprcaentalUB «f u tdMlMMfarHb ftMl^ SM 
with ctjntals " ripieoi d'ingeuuuuento b«llissiiiio." 
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This species is a rare production of the dnlk^ and is distinguished by Hi 
ovate form, and by the ainhularra not hcinf^ grooved as in the two former 
species. Its siirtacc, in some in<«tunces, is covered with minute and in- 
ifiatinct papillffi, but generally appears perfectly smooth; even the tmu 
bnlacm are Mansdy peveeptilile. It » thflvefiwe powiMe, that a pair migr 
extend to the dorsal groove, althmi|^ none can be detected hi that aitiu^ 
tion, in the specimens in my possession. 

Figs. 9, 21, are different \-iew8 of the same specimen. 

A spatangus nearly related to thu sgedea, has very leoently been dis- 
covered in tiw grey marl, at Hams^; the nanmit is depiessed, the base 
slightly oonoavc^ toad the dorsal groote xather move distiiict than in S. 
phntu. 

Locality. Lower chalk, near Lewes. 

48. Spatangus . Tak zrn. figs; 8£» S8. 

This species is jxjrfectly smooth, and no traces of ambolacta are per- 
ceptible. The mouth and vent are plac ed as in the preceding species of 
which, perhaps, the present specimen may be the shell in a young state. 

Mr. Konig infbnns me they are not unlike Spatangus prunella of La- 
marck, except that the ambulacra are not viatble. 

Figs. S3, SS, are sketdies of the same indinduaL I have seen no 
larger exami)les. 

Locality. Brighton ; rather numerous in the Upper challc 

EcniNiTAi, Spiwns. 
It has already been mentioned, that these arc the instniments of mo- 
tion, and arc fixed by ligaments to the tubercles, or papilla^ of the crus- 
taceous covering. 

Specimens in which they are still attadied to the Adl, are vwy rare 
in a foaal state ; the only example that has been discoveted in Sussex, is 

in the possession of Miss Rebecca Godlee of T-ewes ; it is a Cidaris jgi^pit 
lata, with lour or five spines imbedded in the surrounding chalk. 

The spines generally ptesent considersUe variety both in their fimia 
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and markings ; but the folbwiqg an the only wpfdm that ham been ob- 
served in this district. 

44. Clavated spines. Tab. xvii. figs. 11. 14. 

These are ddieatdy mniieated; ibejr bekagto a apedea of Ckhria, to 

which Mr. Konifj has appliwl the name of C. elaviger. 

Localities. Upper chalk, near Lowes, and Brighton. 

46. Cucumcriue spiiits. Tab. xvii. figs. 12, 13. 

The ei^nt spine, tig. 12, is wdl knowA to odlecstan^ and ocean in 
freat pcgfertkn in Ito limeatone of Cahie^ in Hmtabue; it beloi^ to Ci- 
daris tceptriferu (of Konig). The other specimen, fig. 18; IwB prevknuAjr 
been described as the spine of Cidaris papiUata*. 

Locality. Upper chalk, near Ltiwes. 

Tbstacea. 

46. Cirrus j>ersj>ectivtt$. Tab. xviii. figs. 12. ^Jl. 

Obtusely conical; volutions convex, traiisiversely ovate, spirally stri- 
ated; umbilicus deep^ exposing eoe-lliiad of liie wlutioos; apertoie 
tranareiaely oblong. 

The umbilicus of this species resembles in structure that of the cele- 
brated stairctise shell, (Trochujs jyergpectivits of T innr.) exposing the 
inner edge of the volutions, to the extent ut ucurly one-tliird of their 
width. Hie TDlutiona are six or aeran in munbeiv ooavese extenially, 
smooth in the castas bat where porliDiia of the shell lemaink marited witih 
fine spiral stria;. 

The specimens are seldom more than chalky casts; vestiges of the 
shell itself being exceedingly rare. A few examples have^ however, been 
noticed, in which the casts are covered with a nacreous pdlide, the remams 
<^the internal pearly coat of the original. 

Tab. xviiL fig. 18, lepieaents the ouiat perfect apeabnen in my peaaai 

• The tfpth of If liini li.iv.: Im pd discovered in tlie chalk, near Brighton, ftiiJ I rfmcmljer 
Meing Mvend specimens, cullcclcd iii the Ticiuitv oi' that town, a few ^eara since ; but I have 
not bewi iM* t» olitiia a ria^jt M Si ufl i i, sMur k» di i uiiplksi ot wii i iMiiimtiin i 
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sion ; a portion of the original ahell is attached to oru- of the voUitions. 
This species sometimea attains tmt inches and a half in height, and 
fbnr inbhes in diameter. 

Fig. SI. View of an intemting.eseniiile of tiw Imm^ iwrliiiiifmg 

the structure of the umbilicus. 

Localitifls. Upper, and Lower chulk uf the iSuuth Downs ; rare in the 

47^^^ diprmm. Tak xviiL %b. 18. 92, 

Spire depressed; volutiona tnnflvenely ovstev qpin% ilnrted; aper- 
ture ? umbilicus — — ? 

This shell might be referred to the genus jfi^uom/^^iM ui Sowcrby, but 
it so deuAj vdated to tlie pteeeding speeieib that I cannot hesitate to 
retain its prenent approfiriatioiL 

It differs from C. prrs/ifrfivus, in the spire Ixing scarcely elevatetl 
above the margin of the outer volution, tlie umbilicus must consequently 
be veiy shallow. 

In a hurge qweimen in my eoiUeetion, die width oC tibe baae is 8*5 
inehea^ while the height of the shell is 1*3 inch ; some allowance, it is true, 
may be made for the effects of compression, but the circumstance is too 
constant to be tlic result of accident, i'he form of the aperture, and the 
structure of theumbilicas, are at present unknown. 

Tabb xriii fig. 18, seprannta the qipeawanee of a apeeimen newed 
from above. 

— l-'ig. 25?. A perspective view of another example. 

Locality. Upper chalk, near Lewes. 
48. CiRUB gramijiliw. 

Conical, vohttiona five or six, obscurely quadsangnbv,oinianiented with 
v^tlar. transverse, graiiulatwl strife; umbilicus ' 

I have but very recently discovered this elegant shell, and only four 
imper&etcaata are at present known: ita cbaraeteia are howevarioAdently 
defined to identify the ^eeiea. The Tolntioaa are deprcwed on the 
upper and under sur&oe, and broad and sli^itly convex on the outer 

cc S 
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margin ; the form of the inner edge is unknown. The striae arc about 
fifteen on eadi volution, very regidar, and elegantly granulated, or moni- 
lifiHin ; noteaoea of die aheU lenuun. 

Locality. Lower dialk, near LewsL 

49. Cast of a species of Dolium ? 

The fossil here alluded to^ is the cast of a ventricose spiral univalve^ 
oanaatbg of tbxee volutiom. It ii nearfy seven inches long, and five 
in dicundbienee. The body is ventricose, the surface smoodi, the 
aperture oblong, extending the entire length of tbe last Tolutum; the 
spue is very small, and depressed obUquely. 

This specimen contains not the sli^teat remains of the shell, and 
is so much distorted, as to prevent the possiUlity of its generic di»> 
ractcrs being determined. In its general form, it bears some resemblsnoe 
to the Auricula rt'i)resente<l in Tab. xix. fij?. St; but is still more nearly 
related to the siliceous cast of a Jiuccinum, Irom St. Peter s mountain, 
figured by Faujus St Food. {Hiat. Nat. MmU. Si. Pkm. Fl xxx. fig. 
1. a.) It seenu^ however, more pcobable Ihat the leoent didl have 
belonged to the genus Dolium of Lamarck. 

Locality. Clayton ilialk-pit Collected by, and in the posseflsion Ol^ 
Uichard VVeekes, Esq. of liurstperpoint 

0Oi Verniieulam emdofMAif 

Imperfect examples of a species related to V. umbooata^ aw SOUetinMS 

found in the vicinity of Lewes. I he spire i.s composed of three or 
four contiguous volutions, the outer one being produced in a curved form. 
51. Veunicnlam ■? 

Miles composed of a smooth cylindrical shdl, much oonvolnted or 

intertwined, are of frequent occurrence in the chalk, at Brighton ; the 
propriety of placing them in the present genus cannot, however, be deter- 
mined, till the discovery of more perfect specimens. 
ffS. Sespvila. 

The remains of a species of serpuh are wy oomnon on the shells of 
the edUm, moemuii, ke. 
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63. Nautilus eleqans. (vide Grei/ Marl Fossils, Xo. 27.) 

Examples of this sjx.>cie>s with the undulating markings but laintly 
expressed, are oocaaionally foand in the dulk; pocfectly suoodi euta 
aim ooomv vad these are pcobably referable to the aune, the atvue being 
cflbeed by accident*. 

Locality. Upiwr chalk, near Lewes. 

54. ^Vnimonitea mriam. (Grey Marl FotsiU, No. 80.) f A few ex- 
amples have been found in the Lower dialk, near Lewes. 

55. Ammonites Woollgari. Tab. xxi. fig. 16. Tab. xxiL ^ 7. 
]Oi.s(()i(lal, depressed, volutions one-third inserted, transversely ros- 

tatcd; croMtic remote, slightly curred, inclined towards the aperture, 
terminating on die outer mufgn in eompreaaed tuberdesi or ^[nnona 
pvogcctiana ; carene eeate^ deqity lersated. 

The volutions are generally three or four in number, rather dqpiened, 
and omamentwl with transverse ribs, that ttirminate on the outer margin 
in carinated tubercles, which are elongated uito spinous projections in the 
adnlt ihell (aa in fig^ 1& Tab. zxL) In aome examples, there are two 
tnberdes on tiie outer extremity of each rib» and one on the inner 
margin. The carene Is aeute^ and deeply serrated, the prcgections bdng 
almost angular. 

This elegant ammonite is a rare production of the lower chalk: it 
Tiriea in aiie from (H^ inch, to four or five indies in diameter, and jaeewly 
identified by the seRKted fced, and the fiwm and di^KMition of die rib% 

and tubercles. 

I luive named it in honour of my esteemed friend, Thomas Woollgar, 

• It U probnble that the nautilus mrntioncJ li_v Mr. Parkinson, 'C t.h-^i:. Trans. vo\. v. 
p. !>().' tickinuK ti> tliis spocit s. It is stati c! to In- iiiiu' inches long, six indiL'S deep, and five 
widi' : the whorls <>1]lir|Ui:'. thi- br.ck iiLirkcil wiili small, f\,-„i,-'\y iim—^ MAaUifi^ tt**^I 

wliich apree in tlicir <lirtt tiun w ith tlu- contour of llic slirll. 

The obtiijiiily i i the spire oiiMTvubk- more or lev's, in .ilmnst rvrry rxamplc of the 
chlklk nautili, jiinni mit.. s, i*lc- i.s clr.irlv ilii; ctl'oct of accidental cuinprcssion, ami has no rehition 
WllBtevcr to thi' stru': turr o{ the orif;inal. 

+ It may h*' .""i-nuirki'd, tlmt the upper chalk is tlic most recent form.ition, in which 
ibe iMiU of the ;.;i iius ammonites liavc li< (. n discovered ; the ocean wIulK dcp' siled i! appe.ir- 
to be the last abode of this tribe of tesucca', no 'cuioiiu occurring in any 
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£aq. of Lewes; a gentleman, whose taste I'ur science, leads him to 
patnmiae erery attempt to dnddate the natanl InstxRy, and topognphy, 
of his native town *. 

Tab. xxi. fig. 16. A cnH of the adult ^hell, with its spinous projections; 
a small specimen of Choanites subrutuiului is attached to the inner 
volutions. It is scarcely necessary to fkmaw, tint tho dulk amiiianite^ 
and other nndtiioeidar testaone^ Tery lavdy ooniim any leniaiiia of thdr 
shelly covering. 

Tab. xxii. fig. 7. A cast of the young sbelL 

Locality. Lower chalk, near l.,ewes. 

56. AimiKmitea mxntmiarU. Tab. nii. fig. A. 

Elliptical ? umbilicate, ¥olatioiia narrow, oompKMedf deeply inseitcd, 
rapidly enlarging ; ambit conve:!^ Tety bvoad* fciaiisveiwly oostated; coette 
numerous, smooth, rounded. 

The specimen figured is the aidy known example of this species, and 
this 18 unibrtniiBtefy imperibct; it is bowevor lenailndiiy dutraetaiiaed 
by its navicular form, the width of the ambit, large raunded costee, and 
sudden incrcn.sc of the otiter volution. The ribs arc perfectly smooth, 
and so numerous, as almost to expand into each other; with but few 
exeeptiona^ they extend entirety aeraas the ambit, fiMrming a tabercohted 
margin on each side the wreaths. The form of the septa, aperture, and 
umbilieus, is unknown. The dnwii^ is «limlniAwil to one-half the sise 
of the original 

Locality. Upper chalk, Oti'hani. 

57. Ammonites eiaim». TA, sdL fig. 10. 

* Since this was written, mv lamfntetl frionil i> no more; bu: I feel a iiiflanilinly plcaiiurc 
ill iuiyin!» tliis hiniiWe tributf to liis memory. lor m:iiiy years lie had heen ardi iitly en- 
uaf,'e<l infiiniiinL' :i i ' rti^iu iit dr.iwtngs, and manuserijUs, illii^trativL' <it" (lie topoi^raphy (if 
the south-CiUitern part ui Sussex, with a view to publication; but a lon^, aiul painful illness, 
prevented the nccoinplishment of hi« witiho«. Tu tlie future historian of -Sussex, hi» Inboun 
cannot foil to aiTord niAterial (uwistance ; and hi.'« noine will be associated by posteritVi with tho«e 
of Rowe, Bunrell, Hay, Dallaway, andotben, whowrewiucbes have lain the foundation of the 
hbtor)', of this former kingdom of the Sou^ Saxona. It is to be hoped diat his son, John 
Webb WooUgu, Esq. M.A.S. whose scientific attainments are worthy of ndi a pnca^ will 
be indneed to teor the public with the rerak of his fittber's inTes^gstuMU. 
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DepKflsed, Tolutkms exposed, quadmaguldr ; disk concave, ex- 
ptoded; Mitbit htotid, obfique; a sow tt lugs dbton tabeKcki on the 

outer matgin. 

The volutions are three in numlwr, almofit entirely exposed ; their 
outer margin elevated, and crested vdth a row of large nodular projec- 
tiodfr Tlw aariiit b ]iD0i4 and amooAt indmed outing 
obtuse angle with the inner tmtttos of the fdutioma. The aepts are 

numerous. 

It is proliable that this is the species described by Mr. Parkinson, iu» 
being " of a large size, with nodulur projections on the sides towards the 
hwk, wliieh it generaUj flat** (My. 2V«0u; VoL i p. SSt.) 

The spedmen is nearly three and a balf tbnet tiia nae of the figiue 

Locality. Lower chalk, near Lewes. 

58. Aniraonites rusticus. Min. Conch. Tab. 177. 

Depressed, volutions few, gibbous, exposed, ivith a row of oonical 
tubeidea on eadi ddc^aad two rows on the back; aperture wider than 
long. 

The whorls seldom exceed three in number. The bates of the larper 
tubercles almost touch each other, and expand nearly across the voiu- 
taoM. Hie badt ii biaad, and laliher flat ; the tnlMidei upoo it are 
nunevoofl^ and but little devated. The inner aide of die mpabate u 

concave. 

This species is of frc^cpient occurrence in the lower chalk at Souther- 
ham, but the specimens are very imperfect. The fossil figured and 
dcaeribed by Mr. Sowerby, is moie distinet than any that have been fimnd 

in Sii.ssex. 

This ammonite corresponds in some particulars with A^ctUinus, but 
is distinguished by the two dorsal rows of tubercles, and the gibbous lonn 
of the volutions. ' 

Looditjr. Lower ciialk, near Lewea. 

59 Ammonites Tjewesiensis. Tab. xzii. li^ £. 

D^vewedt umbilicua minute; volutions wide^ flat, almost entirely 
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concealed ; the external whorl equal to four-sevenths of the diameter of 
the shell ; cureiie very narrow, rounded ; aperture acutely sagittate. 

This nmmoinite mqr be leadily distingaiBlied in a suite of apedmeiH^ 
akthough its chancters arc rather of a negative description. In its 
gcnrrnl form it resembles .\. mmplwiatiis, (Ctrfi/ Murl Fmsifs, No. 34;) 
but the umbilicus is larger, the carene less acute, aud tlie sur&ce exhibits 
no tvacei of striae, or plicae. 

Its loi^gBSt diameter is oomiiioiify about fiMUteen indwe ; iriddi of tiie 
outer Tolution nine inches ; greatest thickneiB five indiei $ at the external 
edge, one inch and a half. The volutions are but few, and with the ex- 
ception of four or iive obscure, transverse, radiating ridgca, arc perfectly 
even. The gieatest thidmea is at the inner margin, firom irfaenoe the 
wreaths gradually taper to the keel. The outer volution incMaiM xqiidly* 
and is nearly equal to half the diameter of the shell. 

In the specimen figured, which is nearly one foot and a half in 
diameter, the volutions appear to he iiAoUy inserted, but probaUy in 
mooe perfect examplets thejr inner nmgiB is eiqweed. The septa are 
sinnous, and very numerous ; and the surface of the specimens is generally 
covered with thin, foliaoeous impressions, which closely resemble those of 
the ammonite articulee" iigiured by 1 aujus St. Fond, (I'L xxxi. liitt. 
Nat. St. Pierre,) 

Locality. Lower dwU^ new Lewm 

60. Ammonites peramplus. 

DisGoidal, subumbilicate ; volutions subcylindrical, nearly Imlf inserted; 
a row of indistinct, distant, oblong eminences, on the inner margin ; aper- 
tuie transvendy obovate. 

This is a very large species, frequently exceeding two feet in diameter; 
it is seldom found entire. The longest diameter of a specimen in ray 
possession in 2-i incites; shortest diameter 18 inches; circumference of 
die outer volutian, at the aperture^ 88 inehea ; diameter of the MwhaLna 
7 inchei ; deptih i^the same S*S indies. 

The volutions are Ibur or five, almost half concealed, and in all 
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prabdiility, were ori^naUy eylilidriMl, but nam laienlljr oomprawcd. 

The aperture ha.s its inner edge indented by the preceding whorl. The 
back 'a smooth. The protubenuioeB tie indistiiict, and wholly vaoting 
ilk some examples. 

Thk^ and flie species last described, are the largest arnmonitcs of 
die chalk formation * ; both aie neaify destitute of ornament, yet their 
fivms are so dissimilar, that even fragments can be distinguished with 
faciUty: those of A. Leti'esiensis being flat, and thin, in proportion to 
their magnitude; while the remains of A. peramplus are convex, and 
afanost ^KndricaL 

I^ocalities. Upper dialk, near' Lewes, and Eaatbounw. 

(il. Bclemnite . Tab. xvi. fig. 1. 

This figure represents the only species of belemnite, that occurs in 
the Upper, and Lower efaaU^ of Sussex. 

It is smootl^ i^lindrieal, and unlike moat of the genu^ has no external 

sulcus. Longitudinal sections shew that a small tube extends fton the 
alveolus t<» the ajx-x «)f the spathose part. 

Localities. Brighton, and Lewes. 

68. Scaphites «#HiBfii«. {Grey Marl Fouibt Vo. 9IL) 

I'his s[)ec*ie8 has been discovered in the Lower chalk, at Bii|^iton. 

(iti. Ilamites allernatus. {Grey Marl Fassih, No. 39.) 

The existence of Ilamiles, in the Upper chalk, h;is not previously been 
noticed : two decided examples of the present species have been found 
near Lewes. 

64. Pecten quitiquecostata. Tab. xxvi. figs. 14, 19, 20. 

Subtriangular, sliphtly oblique, longitudinally costatwl, transversely 
striated; lower valve gibbous, beaked, pentangular; u])per valve iiat, front 
pentaieaate^ odes forming an acute angle; margin oendated; ears 
amaU. 

* A fragment of K.perampba, aent mbm |imm dnstto Ur. 8oiitiby,antlMif* bdamtd 
t» a spectBMD neariy thrae feat in diameler. 
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The leripth of this shell cxceetls its width ; it is slif^htly oblique, and 
the surface is covered by numerous diverging ribs, and furrows, decussated 
by fine transveraestriaB: the lines of growth are deep, and firequent. 

Tlie lowor vabe IS ooamz, beaked, and «f a pent^^ 
ooata ia placed on each angle, and four lesser ones on each of the inter- 
vening spaces. The beak is produced, and incurved. The upper valve 
is flat, rather depressed, and marked with diverging costae, and sulci, 
oofiespouding in numbar tritih tlioM of the lover valve. Hie lunge Bne 
ia ata^i^t. The aidaa diverge froad lihe beak towaida the ftonti the 
margin of which is pentangular, and arcuate. 

Tab. xxvi. fig. 20. A perfect specimen of both valves. 

fig. 19. Inner surface of the upper valve. 

% 14. A view of ihe bade <tf the lower valve; 

Localities. Upper, and Lower chalk, near Lewe% and Bi^^iton ; it alab 
occurs in the ferruginous sand of llackham common, 

65. Fecten nitida. Tab. xxvi. figs. 4. 9. (1 ?) 

Ofaovate^ latber oUique, longitudinally atriated; atiue numerous, 
radiating i upper valve flat; lower valve slii^tly convex. 

A remarkably neat shell, much depressed, and rather oblique The 
upper valve is perfectly fint: the lower one slightly convex. The stri« 
are prominent, and regular, radiating from the liinge line to the margin; 
about fifly on eadi valve. Theae are eraaaed by fine liiieib iriddi an 
aeaicely viable to the naked eye. The margin is slightly crenulated, the 
ears are small, and plat ed oblitjiicly ; the lines of increase few, and in- 
distinct ; the lengtli and width of the shell nearly equal. 

Tab. xxvi. fig. 4, the inner sur&oe of the bwer valve ; and fig. i), the 
external sinfiMse of the flat valve; part of tihe lower aheQ is alao seen, the 
upper valve being somewhat displaced. 

fig. 1 , represents the inner surface of a pecten. hearing 

considerable resemblance to the present species. Where portions of the 
aheQ have been removed, the impreanooa of the outer na&ce remaining 
updndiedialk^iDdicateiheesi>tenoeofBtri8ellke.thoaeofP.m(j& Hw 
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margin is however perfectly smooUi, the hinge line straight, and the ki^gth 
of the shell exceeds its width, in a gneater proportion than in the pceaeni 
npeaea. 

Localities. Upper chalk, neit Lewa^ and Bri|^ton. 
68L Fflden . Tab. zxr. % 14. 

The specimen heie llguied, is in too mutilated a state to admit of 
specific distinction ; hut as a rare pnxluction of the chalk, it is worthy of 
notice. It iit a tliiii, delicate, sUglitly convex shell, of a suborbicular ibrm, 
mariwd wHh gentle vndukting gnMivea, or fbrrowi. T^enaigin ii entiic^ 
and smooth } no transverse striae are perceptible, but the linea of inomae 
aie strongly markcxl. Tlir fi<rnre is reduoed OOe^hild. 

Locality. Upper chalk, near Lewes. 

67. Pecten . Tah. xxv. fig. C. 

The cast of • small pecten. Ha snifiwe marited wiih deven ndiathig 
coata {—the Impeiftct state of thufiMsfl provemts thedetennination of ita 

Locality. Upper chalk, near Lewes. 

68. Plagiostoma tptnoas. Tab. xxvi. ^ 10. 

Obovate^ mequiTalTie^ hmgitadinaUy Hufomd; die flatter vabe aimed 
with spines : sides nearly equal; beaks hicurved, qipTOximate; ears smaO, 

even; margin denticulated. 

This fossil is reiuarkably distinguished from the other shells of the 
dialk, by the king dender spines attadwd to the upper vahe. 

Eadi yakve has from 25 to 30 rounded costie, formed by inte r wi un g 
futrows, that radiate from the Ix^aks to the niarp^n ; these are decus- 
sated by fine transverse striae, and the lines of increase ; the inner sur- 
fiuse of the shell is also marked with correspmiding impiesBions. The 
lower ytift is most oonvez, and haa the line of Iho hinge straight; the 
upper valve is spinous, rather d epres s ed , and ( ontains the angular sinus, 
by which the shells of this genus are characterized. 

The spines arise from the ribs, but without any regularity, except that 
they are more numenNis at the lideab than in the centre. They vary from 
15 to £0 m number, and are from half an indi» to two mdies and a half 

D nS 
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in Uni^^th ; each spine has a groove on tlie under, and a corresponding 
ridge on the upper suriace. They geiicriiiij' project (torn the shell, b^t 
in some instanoes He dose on the muftee; 

The beaks are convex, and incurved ; the cars small, and even ; the 
margin neatly denticulated.. A specimen deaied from the chalky exhibited 
uo muscular impreoion. 

llMBfe am mtcbiI y«iietie8 of this specief^ <tf which the following ore 
the most lenparkable : 

Par. a. VHth both valves gibbous, and but few ^inee. 

b. Valves depressed, spines nunuM oiis. 

c. Valves gibbous, ribs rcgiilarly convex and even^ 

d. i ribs channelled near the front. 

This shell is one of the most common productions crfthe Upper chalk, 
but is less fretjuent in the lower betls ; the hardness of the Sussex clialk 
renders it exceedingly difficult to clear the spccimeiifi, without destroying 
the spines. 

LooaGtiet. The dialk-quannea m eraiy part of the South. Downs. 
Sih( ( ous casts of the interior of the shdli occur among the flints on 

Piumpton Plain. 

69. Plagiostoma lirightunknsis. Tab. xxv. fig. 15. 

Obovate^ depressed* hmgitudinally coatated: posterior ride eared; an- 
terior side lunula tc, concave, small, acuminated; margin crenulated. 

The length of this species is 3 inchi's; greatest width l-T) inches; thick- 
ness of the united valves, 1 inch: the convexity of the valves i.s nearly ecjual. 
The oostae are somewhat flattened, and channelled towards the anterior 
margin ; there are about thirty on each vidve. Tlie anterior depression 
is elongated, and marked with lonrritiulinal striae; the posterior Side ia 
short, and ('arc<l. The lines of growth are very distinct. 

Locality. The specimen figured is from the Upper chalk of iirighton.. 

70. Fh^poatoma HtperL Tak xxvi. figs. 2, 3, 15. 

Transveneljr ovate^ oblique; valves oonves, covered with numeraiu 
diverging stria? ; posterior slope short ; anterior slope ooncav^ doogat^dt 
pbliquely striated; ears unequal; margin entire. 
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This shell is nearly related to P. rigida, and P. ovalis of Sowerby, 
(Mm. Conch. Vol ii. tab. 114) ixom whicji it in distinguished by the in- 
equality of dw ew% aad tiie deep da^piled fauiette of tbe nteriar ride. 
The general form of the shell is also somewhat ttiaMtn^fpj gtriie 
are It'ss distinct than in the fossils above mentioncxl. 

TJiis species presents considerable variety both in its form, and mark- 
ings, but the dilierenoes observable, are not suiBdently constant to require 
notiee. It is moie or lew oUiqaclj «ed» Inrt ftnra 
dide, than is strictly implied by that term. The length and width nearlv 
«)rre^)»ond ; and the thickness of the unitc<l valves equals about half the 
lengtlu The striae, or rather suld, are undulated, and distinct, in some 
ffltamplea, bat in otliMre mm JUigelfacff wanting. Hie lunette, or depres- 
awii oa die interior rida^ ia y«tf deep^ and extendi ftom tbe beaks to 
the comittenceBient of the front -, it is marked 1)y numerous oblique strin*, 
which are decu-ssated bv the lines of growtli. 'Ilic cars are plicated ; that 
on the anterior side is small, and obscure, but the other is distinct. The 
beaks are small, and terminaL 

I hBTe named this elegant shell in honour of the Rev. Henry Hoper, 
A.M. of Pnrtslude, to whotve kindtioss I am MOie indebted, than kia 
modesty wiU })enuit lue to acknowledge. 

Tab. xxvL fig. £. A specimen of the depressed variety with but few 

' fig. 3. A shell itj which the stri« aio distinet. 

■ ■ ^ 15. The united valves, the upper one rather displaced ; 

this example exhibits the lunette on the anterior 
aide. 

Localities. Upper, and Lower chalk* ttor Lewea. 

71. Dianchora lata. Tab. xxvi. fig. 21. 

Semicircular ; Ixiak prominent ; free valve plain. 

The obliquity of this species is scarcely observable, llic " lines of 
growth being di^tly BMrked, and the gentle oonrexlty of its Ibnn, added 
to the indistinctness of the tem striae vpm its suiftoe^ and the sharpness 



206 



UPPER, OR FLINTY CHALK. 



of its margin, give it a j)eculiar neatness*." The specimen f5gure<l and 
described by Mr. Sowerby, was found in the chalk near Lewes. I have not 
been so fortunate as to discover another example of the united vahrea. 

Tab. xxvi fig. SI, xeprasrati die imiet nufteeof a matQated apediiieB 
of the lower valve. 

Locality. Upper chalk, near I^wes. 

72. Dianchora obliqua. Tab. xxv. fig. 1. Tab. xzvi fig. IS. 

Obliquely oliovate; upper valve convex, mariwd with numeraoB di> 
ye^png lixw; mai^ Mfiated. 

The free valve is convex, and marked with upwards of r<0 prominent 
stria', separated from each other by fine sulci, and terminating in an 
acutely !>errated margin. The beak is acuminated; the ears small, and un- 
equal The lower valve^ by whidi it ia attached to other bodies haa 
ita inferior surface finely granulated} its aides are erect, wide at the 
anterior and posterior slopes, Imt very narrow in front. The posterior 
Hide is more elevated tlmn the anterior, and the upper valve is in oonse- 
qoenee indined obliquely. 

Tliia ipedea is distioguufaed finm D. lata hf ita ofate finiD, and 
numerous striae ; and from D. striata, (the only other known BpeGieB)l]y ita 
obliquity, striated surface, and denticulated marfrin. 

Tab. XXV. fig. 1. is a perfect specimen ; it bhesvs the triangular cavi^ 
beneath the beak, fiwnied ligrthe onion of die vahrea; die amooth, erect 
border of the lower, and the atriatod mifluie of the upper valve. 

Tab. xxvi fig. IjL The upper, «r oohtoc valve^ detached: collected by 
CoL Birch. 

Locafitiea. Upper diaU^ near Lewe% and Brif^ton. 

78. Ostrea — . SmitWt ttrata. Upper chalk. Figa. 5, & 

The shells of the genus ostrea .'ire so irregular in fonn, and the same 
species, in different stages of its grow th, exhibits such dissimilar apjiear- 
ances, that it is veiy diflicult to arrange them witli precision. This con- 
tnderation haa indnoed me to idinquiah the aittempt to diatinginah thoae 

•JfiR. GHNsl.ToLi p. IM 
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that occur in Sunex by specific names: since the specimens present no 
remarkable character, and although of varioiu shapes, and degrees of 
eomnexity, are probably only Tiiietiet of one apeaet. 

Tlie shells figured by Mr. SuaA, tote of firequent ooeunenoe in the 

I'pjwr chalk, near Lcwcs, and are commonly attached to other bodies; 
they appear to be the upper and under valves, of the same species. They 
are nearly flat, of a suborbicular form, their margins \ery tliiu, and much 
'n| w i i i(l ffi i i 

74. Ostrea . Tab. xxv. fig. 4. 

This shell is rather depressed, of an oblique, ovate form, the external 
sorface scabrous, the margin thin, and undulated by five or six depressions. 
TlieliiiigB it tri|paHite^ marked wUh tmmme plioe^ and IIm iuljoining 
edge of die ahell on eadi nde^ haa a row of cnnulate^ indentationa; the 

inner border of the hinge is straight, and rendered very distinct by a 
deep hollow that extends beneath it. The inner surface is marked with 
a few gentle concentric ridges. The muscular impression is slight. 

Tliree or four exampin have been discovered wilit the diaiacten 
abo?e enumerated veiy distinctly marked, while others occur in which 
they are but obscurely exprcsscil ; it is not improbable, that in a suite of 
specimens, the present variety may pass insensibly into the flat oyster, 
previously noticed. 

Locality. Upper diallc, near Lewea. 

75. Teredo . Tab. x\-iii. fig. 28. 

The Teredo uavalin, or ship-worm, is well known for its depredations 
on the huUs of veasels^ which in warm climates, it sometimes completely 
deatnya. Hie ftaal, like tlie saoent species, ia fimnd inhabitiiiig cavities 
iHueh it baafenned in blodu of iniod; and l3b» mw^ with the abdla 
imbedded, is fimjaenlly diacovered in a petrified states in many parta of 
Ellwand*. 

* Specunena of this kind arc figured by Parkinaon, Org. Jbai. ToL i PL viU. fig. U. 
^ti^MHiflSS? **'fl5f*S^ '^^t^^^^'^SmSi ^^""^ wssiplss fcaoiwa iwte collected 
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Tortions of the tubular part of the shell, are the only vestiges that 
occur in the Sussex chalk ; these are sometimes enclosed in fragments of 
carbonised wood, but owing to the fiiiable natiiw of tliB latter, are man 
eommonfy fimnd detadied. Tbe^BommiMMct tidepnmti,tiy&uMaX 
lom^, mote or lese bent, and gradually tapering to a point. Their 
(liunietcr at the larger extremity, seldom exceeds half an inch ; their length 
varying from one to six inches. The surface is smooth, and has numerous, 
indiitiiic^ annular devatioo% and deprastion^ fike tlie leoent teiedo; of 
whidb, in 6ct, the present apeciet qipean to be only a variety. 

Tab. xviii. fig. 28, represents the usual appeanince of these fiMMilfl. 

Localities. Upper chalk,, near Lewes, and Brighton. 

76. TerdnatiiIaiif6rD«i(iMb. ilftn. CondL Tak xr. figs. 1, 8. 
Cifcolar, depraned, amoodi; valvet i^jnlar, equally oonvox; beak 

short. 

The width of this shell rather exceeds its length, which is seldom more 
than 0-7 inch. The sides, near the beak, are somewhat angular. The 
suifiwe of the valyes is smooth, and marked by fine, tna w newe lines of 
growth. 

nie lower, or beaked valve, has two hinge teeth, and the upper valve, 
two corresponding grooves for their reception, firom which two elongated 
appendages proceed. This structure is beautifully represented by Mr. 
Sowenby, in fig. 6. Tah, xv. 

Localities. Common in every part of the South Downs. 

77. Terebratula omta. Min. Conch. Tab. xv. fig. 8. 
Obovate, depressed, smooth ; upper valve depressed. 

Li Ihieepeciea tfie pro p ortion i are lewwed; the leagttt e x c e ed ing the 
widflk Itis neodyof the Mne nae ai ilb»ltaniMr; the beak is lather 
more produced. 

Locahties. Fi)per, and Lower chalk. lu'ar Brighton, and Lewes. 

78. Terebratula wuhta. Min. Conch. Tab. xv. fig. 7. 

Ofaonrte^ bodi Tabes oonvo^ smooth; ftont mmgb itni^i^ with a 
deep iiiidiilTrt»"» on each side; beak produced. 
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ITie lengtli of this species exceeds its width. It ia distinfiiushed from 
the two former, by the straightneas of the front, and the deep undulations 
on eieh §ide. Tlw beak is fndnotd, and ite poilbntioii large; both 
falvci ne equalfy gfltbom. It MmetiiiiM attaiiH indi in lenglli. 

Localities. Common in every quarry in the South Downs. 

The three species above descril>ed are easily distinguished fit)m each 
other ; but it must be confessed, that the two following are so nearly re- 
lated to die pveoediiii^ and in a suite of ^tedmeaa pass so iiwenidMiy into 
each other, diet the prapriety of ihmt seperation may be questioned. I 
have^ however, followed theanaogemcnt of Mr. Smndpf, to avoid a mul- 
.tipUcation of synonymes*. 

79. Terebratula intermedia. Min. Conch. Tab. xv. fig. 8. 

*■ Obsemdiy fire aded, nUier doprMscd, smooth; laiger nlve most 
eonvex ; front margin undulated; three dqwioM in the imaller valre^ 

and two in the larger." 

The undulations in this s|>ecie8 are not confined to the margin, but 
extend wnae distanee alung the body of ttevalm; the float is depressed. 

Localities. Upper, and Lower dialk. South Downs. 

80i Terebratula semiglobosa. Min. Conch. Tab. xv. fig. 9. 

••J^Nearly circular, gibbous, smooth ; larger valve deejiest, and uni- 
formly gibbous; frxint margin undulated, with two ridges on the lesser 
vahrfc" 

The width of this shell nearly equals its lengyi; some t^padmem an 
verj ^bbous. The undulation in front, the two emmnncfm on the iqiper 

• A ftind wlM hM vriA MM sltMlioB «»tb« nAj«e^ his fln^^ 

• iStSSit^mdtku JflkCMi^TWh.zr.4gt.7.S,ft 

f)Me.«l«r. Obvrata^lMlh vdvcs 000*0, BMMilii OMfgin of the firont either ilnif^w 
dtftmmi, mdnllated-oo cadi ride; beak B tou u eed. 

Vw. a. utbundata, (6g. 7.) Lonoer tnan wide, inaXMn^t nbct aqnally COUiib 

Var. A. intermfdia (fig. &) Rather depressed, kmgw lbaailNb| tngec nilvtlMit 
ftoot mdulatfd; undawknt wteadigg vgm tba mhw. 

Var. r. semiglobem A) Sabglaboaft; haffii, uMA, mi HtMamt nearly equal; ftont 
■argin undulated. 

The above descriptiona refer to thus*: apedBWOa which present the rocwt strikiaig difler- 
aaetas it wooU Iwaaqr •ebctaxanpie* vttimj ii mtm ediate gndatioQ of fonn. 
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valye, and the width and thickness of the united valves* appear to be the 
distinguishing characters of the species. • 
Tlie dieib ef the terebntolae above deecribed, are invariaUj dumged 
into ctyBtalliaed carbonate of Ume ; tbdr cavitiei^ Kke thoee of the edit 

nitcs, being frequently lined with calcareous spar, or crj'stals of siilphuret 
of iron. Their prevailing hue is a deep cream colour, but sometimes 
shades of red, brown, and blue, are observable ; may not this in some 
measure depend on the colour fif the original ? 

Localities. Upper, and Lower chalk, South Downs. 

81. Tcrebratula ;//ja;/f7/«. Min. Cmirh. Tab. cxviii. fig. 1. 
—————— var. b. octoplicata. Min. Conch. Tab. cxviii. 

• var. e. eowmno. Mm. Condk. Ttto, Ixxdu. 

fig. 6. 

Gibbous, transversely obovatc, longitudinally striattxl: margin finely 
serrated ; front sinuate, elevated with from six to twelve acute pUcse ; 
beak slightly projecting. 

The difference in the number of folds on the front, is assumed by Mr. 
Sowerby, as the specific distinction between his T. plirirfiUs, and T. oebh 
pUcata; T. concinna is separated on account of its more globose form. 
The apedmensin my posseadou vaiyAo raudi in the number of plicae and 
in tiie comvodty of the vahes; and the diaiactera of eadi are ao in- 
timately blended in many examples, that I have been oonqpdled to con- 
aider them as only varieties of the same species. 

La var. a. the length of the shell exceeds the depth of the united 
valves and the iridth ia one-diird greater than the length; the fteiit 
margin ia elevated by a broad dnus containing twelve plica;. Var. i. 
has but eight plicae. In var. c. there are but seven plica-; the valves are 
l^oboee^ the depth and width of the shell being nearly cfjuaL 

The stria: are rounded, and diverge with a gentle sweep from the beaks 
to the ; llie number on eadi valve vaiying fiom thirty to fifty. 

The lower valve is less convex tlian the upper ; the beak is but slightly 
pcoduced, and the peifiiiatian very amall. The lateral margin is acute^ 
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serrated, and sometimes marked hf wvenl xom of pUoiled indentatimi^ 

fiMmed by tlie lines of growth. 

The elevated front margin, and the numerous striec with which both 
toIvw are ooyered, distingtush the present species from the other striated 
tnefantulttof IliB I'lmlk 

Localities. Upper, and Lower chalk, near Brighton and Lemii 

82. Terebratula subplicata. Tab. xxvi. figs, 5, 6, 11. 

Transversely ovate, gibbous, nearl^r smooth; lower valve depresaedi 
uppor Tihe omvexs Mtnted; ftont flbniate^ wish Ihtee or Ibur 

dmxp plkae ; beak slightly produced. 

This is a small species, "wcU characterized by its sniootli suriiice, and 
elevated plicated front. The young of T. plicatilis, (the only dmlk tere- 
bratula with which it can be confounded) have both valves covered with 
numite ttriae. 

Like the other species of this genus, considerable variety is observaUe 
in the contotir of the shell, in different sjxfimens. The pUcje are from 
three to five in number, and extend a short distance on botii valves. The 
beak is Toy iinalL 

Locality. Upper dnl^ near Lewes. 

Tnoceiu-vmus. 

This genus w as formed by Mr. Sowerby for tl>e reception of the fibrous 
bivahrea^ whose fragments oeeor in such prodigious quantities in afanost 
every locality of the Upper and Lower chalk Thsan shells were first 
noticed by Da Costa, who describes them as bcinp " very large limpets, 
which, like the conchole|>as, resemble the single shell of a bivalve. They 
are of two kinds, and more irregular than that shell ; and instead of being 
snlcated lengUiwisi^ are dieulaily wraui^t, in a tmn s figae msnnnv with 
foy hig^ irregular lidges, not tliickly but rather tlunly set. The shells 
an Teiy thick: one sort is high and ooj^ped; the otlier ia broad and 
flatdsh*" 

* £UmiMUqfCoiiek(ilegjf,f.l4St. 

BBS 



UFFEB. OR FLDmr CHALK. 



In the third vol. of Mr. Parkinson's " Organic Remaini," a fragment 
of an inooeiainus is aoeimtdy ropwiaentod, (FL ▼. fig. S), and is noticed 
by tliat author as " part of an ttncommnn fiMiil dwU, rpsamHing a patdia 
in some of its characters*." 

The celebrated geologists, M. M. Cuvier and firongniart, were in- 
duced from the striated crystalline stmctuxe of the shells in question, to 
T^aid them as bdonglng to the genus Fima; hut ftqpnents of tiie hiqge 
having been subsequenfly piesented to Aev enminatioDb iStnef woe led 
to doubt the correctness of their former opinion f. 

For a knowledge of the structure of these curious shells, we arc in- 
debted to die aeamen and seal <tflfiss Benett, of Norton Hoosa Fzom 
qiedmens in her cabinet, and with the asristanoe of others collected by 
the present imter, Mt, Sowerbgr has constnicted die foUoWing geneiie d^ 
finition. 

iMOOnAMVi. 

A ftee^ inequilaten]» beaked biTahws hinge linear, dbanndkd, tians- 
versely sulcated, eztendiag on one aide «f the beaks only; earlilage purtly 
external; no visible muscular impression? 

The shells of this genus arc more or less gibbous^ and are commonly 
maikedwith tiansvene eonoentiieiidgei^ andstxici Aeir oonstitnent sul»- 
stanoe is invariaUj composed of ctyitalKied carbonate of lime^ of a radiated 
or fibrous structure. 



* Orramc Remain, Vol iii. p. 51. 

f " n n'cft pM tta que let gm fragmens pkne«, de IS milleinMni ApttMnr, et ktu^ 
ittiie qn'oa ttvam dan In cnie, apputient 4 oe genre de coquiUe. Mow anmm vn ches 

Anfmitdlr Ar& p. 11. 

Perfbetiptcimem of tUsft^gfle trite cf Adhmsftwiwifiiitfly iMfc<tatwenitflie 
pracattfane, Om distinguisbed Hiu'slhn than — nUawd, hw aot teea me to obtain an 
«9niauii«k in which tte ilraGtiw of A* Mms k Mtfdhfll^ 

u' • iwent coamiiBlealioa ftom IlTBNwmiB^ dwt gendemaa jmuAa, " Je auit e9B- 
dttemiiiiar la coqinDe fibreuie n commiiiM dane la craie, et dont 

ICS parties ^^^^^^^^ ^'^^^^i^^H^^hw'^ ''^''^ "'SiS 
ctdtdniMrlacafiedevolRllgiin ItPLnviL" ' 
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The hinge is a longitudinal furrow, traiuvenely cMindatedt Mtoi^ mg 
on one side of the heaks only: its direction, as it Nguds tbe tmuvenw 
diameter of the shell, being generally oblique. 

There are several species, and many varieties, and in some speci- 
mciM the dianeten an m> imidi Uended es to be diatingukdied with 
difieuHy. The shell represented in fig. 1, Tab. zxriL is an excellent 
type of the gBnita» and is piobaUy the moat pofeet specimen hithorto 
diaooreFed. 

83. Inooeramtu Cuvieri, Tab. xxviL fig. 4. Tab. xxviiL figs. 1. 4. 
Cfmra, with laige^ ebtnae^ diatantv tranavenn eoatce ; aoiftce oorafed 

with numerous linear lamella;; hinge side depressed, expanded; pftrturinr 
aide flat, nearly smooth ; beaks small, reflcxcd ; hinge oblique. 

The number of the costte varies from eight to twelve; they are large 
and foonded, and extend with a gentle sweep acroai. the valvea, beix^ 
gnduaUy loat in the expanded anterior aide. The aufiee ia oorand with 
tiansferse lines, and jxjssesscs a lamellatcd structure, appearing as if com- 
posed of a suiH^ssion of thin plates; but the substance of the shell is per- 
fectly solid, and consists of fibrous calcareous spar. The posterior side 
i» neariy flat, and amoodi; Ae hiqga ia phwed obfiquely. The conk 
pantile width and length of this species cannot be defeennine^ anoe no 

perfect specimen has been discovered. 

The adult ^hell attains a gigantic size; a specimen in my possession 
must, when entire, have exceeded thxee feet in length, and twenty inches 
in width. Fiagmenta of Ihe hi^ga of n conmpoiiding nugnitwde an not 
uncommon, some of them beiiig num than 1'5 inch wide^ and !•£ indi 
thick. 

Hus iqpecies is named in honour of the illustrious Cuvier, to whose 
icsoarchffB the companitive anatomist, and Ae geologist, are so greatly 
indebted. 

Tab. xxvii. fig. 4, fingment of the hing^ flxhihiting the tmnsTOiae ere> 
nulated aulci. 

Talk xxviii. fig. 1, a specimen, the interior of which is filled with Hint. 

4g. 4, repffesoits .the and hnver vain of the same 
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individual imbedded in a block of chalk : the hinge groove is placed be* 
neath the oblique line on the left side of the uppermost valve. 

Localities. Common in the Upper dulk, near Leweib EaitbouiMi 

Sec 

84. Tnoreramus T.amarrkli Tab. xxvii. fig. 1. 

Valves equal, very convex, with a few obscure longitudinal undula* 
tions, and dislanfe tnmavene ridges; nu&oe oowied with mmmotta oon- 
centikstxisB; poetariorflliDpeflibdqpiCMed; anteiinrcidelobat^cspandeds 
hing^ neaily transverse. 

Both valves are equally convex, and gradually expand toward.s the 
margin; the greatest convexity being near the middle of the shell, which 
is suddenly oontiacted longjtadiiiany, and has a Idbated appeaianee <n 
the hinge side. The beaks are incurved and inclined toward die po** 
terior slope, which is slifrhtly concave. The anterior side ia convex, ex- 
panded, and separated from the body of the valve by a deep furrow or de- 
pression. The hinge is nearly transrerae. The whole sur&ce is marked 
with fine tnuuvma strias, <fiy>iBd ooAoentrieaOy on the conrez pert^ 
and expanding over the anteiior lide virith an elegant sweeps terminate 
on the hinge line. The ridges are distant, and vary in strength and 
number, but seldom exceed six or eight on each valve. The longitudinal 
dqwadfininiaitioned by Mir. Farkinaini aaaffixding a spedfie distinction, 
are obsonre in maiqr instances, and altogether wanting in othenk Hie 
specimens arc from S to 4 mvhcs long, and 2*5 indies wide; the greatest 
convexity of the united valves is 3-5 inches. 

Mr. Parkinson, " as a tribute of gratitude for the advantages aiiurded 
tosdenoe by the dasrification of LanaNk, has afflxed Ms name to tiie 
present species*." 

Localities. I'pix^r chalk, near Lewes, and Brightoiit 

85. Inoceraraus Urongniarti. Tab. xxvii. fig. 8. 

Equivalved, gibbous, trmversely oostated; autatlw side angular, 
aente; posterior ode fla^ truncated; htngo ttansvcflse^ stiajg^ 

. .* Otebgkal JVantactum,\oLv,^59. 
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Hub shell is very f^blious, Hm oonfexity of the united valve-s being 
equal to its length. The valves are regular, and gradually increase in 
width Irom the hinge to the front; there axe about twenty prominent 
ridgat, or ooctas, on eadi, which divnge from the posterior slope over 
the oooTexity of the shell, and tenainate with a gentle earn oo the 
border of the hinge. The posterior side is flat, the anterior acute^ fimfr* 
ing an angle with the hinge; the latter is transverse, its plane cor- 
responding with the transverse diameter of the valves. The front is 
nmodedt the margin very cntiie; like beaks small end icfland. 

The present tpedes may be distinguished fiom tlie pfeeediiig by the 
number and strength of the contxi'; the flat, truncated, posterior slope; 
and more particularly, by the hinge side, which is not expanded as in I. 
LamarckU. 

I ham named tins depnt aheU m honour of ajfiiend 11 Bni^^^ 

the able co11(-a<^uL- of Baron Ciirierpautfaor oS^Oiign^Ue Mmiral^igue 

de» Euvimiui de Paris," kc. 

Tab. zxvii. fig. 8, an excellent specimen in which the characters of the 
spedesaiewdldcAiied; die beaks are broken o£ This figure ie zedneed 
to on»aialf the siae of the oiiginaL 

Tab. xxviii. fig. S, an imperfect example of a variety of th^ apedes. 

Localities. Upper chalk, near Lewes, and Brighton. 

80. Iiiooeramus inytiUoidki. Tab. xxviii. fig. 2. 

Depressed, ekngtted, with nmnennis oooflailriB itria^ and a ifew dis- 
tant ridges; posterior slope inflated, its margba pfieated; antenor side de* 
pressed, expanded ; beaks acuminated ; hinge very oblique. 

1lie sliell is most convex near the beaks, and gradually becomes flutter 
and more expanded towards the margin. The beaks are produced, and 
tenninale in a sharp point, over the ooauneneement of the hinge; the 
plane of the latter it plaoed at an aeute an^ irith the longitudinal dia- 
meter of the valve. 

The strise are numerous, and form a few irregular ridges that terminate 
iatiU^anthenHuigbof thepoateaoralope. Fntgrnenta of this species 
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an not anooniiiuiii in the Lomf dnlk of Sumoc; bat I have not seen a 

perfect specimen. 

Tab. xxviii. fig. 2. A specimen from Plumpton. 

The sliell represented in Tab. xxvii. fig. S. has the acuminated beak(>, 
and obliqae laagB of liie pw aen t specks ; but the ribs are man pro> 
rainent and numerous, and the valves more oodtsx : it msj* periufM, hen- 
after prove to be specifically distinct. 

localities. Plumpton, Offham, Southerham. 

87. Lmesnuns Umi TakxxviLllg. 10. 

Valves oonmx near the beak8» flat and expanded towards the front; 

surface marked with distant transverse ridges, and numerous concentric 
stria; ; posterior slope smooth, depzessed ? anterior side expanded ; hinge 
oblique. 

This species equals I. Cuvieri in lei^di and width, but is mudi 

depressed, and is also destitute of the prominent costa; bgr wfaich that 
species is tlistinguishexl ; fmpments occur that arc from eighteen to twenty 
inches wide, and almost tiat. The posterior side is smooth, and de- 
pressed? the anteiiar expanded ; vhen this part ia broken off, the vahnes . 
assome a triangnhyr fimn* as in tiie exampile figond. The hinga is very 
oblique. 

Tab. xxviii. fig. 10, exhibits the usosl sf^poarance of the qwdmeiis : 
the figure is diminished three-lburths. , 

Loeali t i e fc Common in the Upper dnUt near Br^fhton, Leire% 
Off ham, 

88. Inooeramus Wehsteri. Tab. xxvii. fig. 2. 

Convex, smooth, with distant, irregular, transverse ridges; beaks 
rounded, posterior slope nearly flat ; anterior side expanded, hinge very 
eUiqiie. 

■ The cs are convex, the sur&ce smooth, and the ridges placed at 
unequal cii.stances. The greatest convexity is near the beaks, from 
whence the shell gradually becomes flatter, and expands as it approaches 
the front The posterior slope is snaQ, and nmewhat defiressed, the 
hinge side flat, and broad. 
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This species diflfers from I. lirongniarti, in the ridges being distant, and 
imgular ; and from the young of I. Lamarckiit in the greatest convexity 
bong near the beaks, and notintheoentreof tbeTaWeSrStin thattpedet. 
It is a inuill ihell, seldom exweeding the oae of the figiue, and is named 

in commemoration of the interesting researches of Thomas Web.Hter, Esq. 
keejx-r o( the Museum of the Geological Society, whose unassuming 
manners, and extensive information, have obtained him the respect, and 
e rtcc iB» of all who luwe the pleasure of his acqm i nt aaca 
Locally. Lower chalk, South-street : veiy nra, 

89. Inoccramns stnatus. Tab. xxvii. fig .'>. 

Gibbous, rounded, even, vfith numerous transverse striae ; hijige ob* 

liquB ? beaki ? 

The raundnen of this ahdl, and its findy atiiatdl snt&ee^ 

guish it The specimen figurwl, has a ridge down the convex part of 
the valve ; but as tliis ap])carancc is not constant, it is omitted in the 
specific description. A perfect example has not been discovered. 

Locality. Lower dnll^ Soatfa-atreet: very nuu It ocean also in 
the clialk nearHeyteabuxy, Wilts. 

90. Inoccramus uiululattis. Tab. xxni. fig. 6. 

Convex, marked with numerous, rcgidar, transverse elevatioDi^ and 
pressions ; posterior slope truncated ; hinge side expanded. 

The smAce being gently imdnlaffd by the round, even^ altenule 
devations, and depressions, this shell has a peculiarly neat afipearance. 
The i>osterior slope is flat, and nearly smooth. The valves are regidarly 
convex, but hollowed or contracted on the anterior side^ which is ex- 
panded. The beaks are rounded, and incurved. 

LoeaU^. Upper chaUc, near Lenea. 

91. Inoccramus . Tab. xxvii. fig. 9. 

Tliis shell is rather depressed near the beaks, and inflected in front 5 
it has numerous concentric ridges and striae. It is in too mutilated a 
state to admit of a note parQCQlar dcacriniun. 

Locality. Lower chdk, Lewes. 

Fragnenta of other apcdea of Inoceramua occnr in the chalk in Ae 
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vicinity of Lewes, but the s|>ecimeiis hitherto collected, are not sufiSdently 
perfect to vanant their speciBcation. 

9S. Funntinlfaa^eBin the didb of varions apedM of IiuwenimiM. 

Tab. xxvii. fig. 7. 

The shells of the larger Inoceranii appear to liave been subject to the 
ravages of a pecuhar parasitical animal, which destroyed Uie intenaediate 
tttbatanoe^ ksving the outer and inner phtea entile^ and sup]K>rtcd only 
by thin partitions. The tpedmcns exhibiting these appeanincei^ an 
full of small obloiifi cells, connected by linear ])crforations ; and these are 
either empty, or lilled with chalk, or flint ; in the latter case, they give rise 
to a curious class of fiMsilB» the nature of which has but very lately been 
eqdained. 

A specimen of this kind is re()resented IVdk xznL fig. 7; it ii part 
of a flint, moulded in the interior of an Inoccramus, containing on its 
sur&oe^ numerous irregular oblong bodies, more or less compre6sed, and 
united to eadi other by deader lateral filaments. 

These curionabodiaaiimflist noticed fay Mr. FtaUmon*; and ham 
subsequently formed the subject of an interesting memoir from the pen 
of the Rev. W. Conybeai^ publiahed in the J2d voL of the Geological 
Traiuiactions. 

The investigationfl of Mr. Coiqrbeare^ have dearly elucidated the ori^ 

of the fossils it» (juestion, and shewn " Uiat they are siliceous casts, formed 
in little cells, excavated in the subst^ince of certain marine shells, the work 
of animalculffi preying on those shells, and on the vermes inhabiting them. 
These casts, Uke the 8crew-«tones of Derbyshire, must have been formed by 
the mfihration of ailioeons matter whife in a fluid stale into the oavitiea of tte 
aheUi^and which have been laid open and dqwded by subaequent exposure 
to some afrent, capable of dissolving and removing the calcareous matter of 
the shell forming the matrix, wiiile the siUceoua cast remained unaltered f ." 

• Organic Remains, Vol. ii. pp. 75, 76. 

J- Geological JVansactions, VoL ii. p. 3S8. 
n a very inUrrcstin^ fossil in ray posacssion (from St. Peter's mounUin, near 
Maettricfat,) changes of a aunilar natnn have taken plaoej bat with thii difleiciiee, that the 
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Upon this subject, Professor Hiickland remarks, " that the hollows 
iflblding a would for the formation of tliese bodies, are clearly the work 
of wiiie minute pMiritkal iucet The null apettnre, the ceil of whidi 
now fimns the profeetiiig axis of each globule^ was probably pei&nted bgr 
this intruder, as the entrance to his future liabitation. Having completed 
this j»assage, and excavated at its tenninatiua a cell suit<'d to his shape 
and oonveniuucc, he appears by the aid of a deUcate augur or proboscia* 
to have drilled many nunute and ahnost capillary perfimtions into the 
aubatanee of the shell on every nde around him ; taking care to leave 
always partitions sufficient to support tlie thin external pbte of the shell 
whidi formed the roof of hia apartment. Having exhausted all the 
nouriahment that oooM be p toe m edia tins mannef with safety from the 
Tidnity of his first establishment, the insect appem to have emigrated, 
and' after ^vorking tat itself a lateral passage to a considerable dis- 
tance, to have formed a new settlement in the midst of fresh supplies. 
In a recent oyster shell in my poissctisiou, this process has been carried on 
to a great extent in the intermediate matter between two or three seta of 
the peariy plates eoraprisingit; and yet without eflEbeting die destmctioo 

casts, and tlicir surrounJing matrix, nn- i.otn(H>sc<l of limCildiic, of • Mlbcrj istallinc structure. 
The sfK'cimrii c iiitnin> iiunii.Ti Us i.ists iiinl iiii urrssioiis nf l>iva!vc shells, iiiiivalvcn, mailre- 
poritcs, &c.; the lorins of which are dffiiu J with much shurpiHiss, and elegance. The cavities 
left by the removal of tht? shelU, are more or li ss lillcd « iih p-oups of globulur bodies, ami are 
CrotiMrJ by sleniler filtrni iits, evidently moulded in i iTfuratious llmt existed in the recent 
tMtaceu-. 

A» the ciii^ititutiit !iiri)st:uu'e both of the shelln, .iiiit rasls, in (!iu -jirr-iTit f- li-iil, \> vn. nri- 
ginally romjuiseil <if nearly similar materials, it apiH-Lirs di'liciilt t.i rvpLiisi liy wliat iih'< '-i > the 
one has l>een removeil, winle the other has remained miinjured. The tullowing olwi r^atiutis 
of Mr. I'urkui^in, wiD .-riti ihe iiiiii!e by Hliiih this np.'ratii.m has been eirecleil. 

"Caleareons n\m.r, e\iHiNei! to the action ofwatir, sutlers through a long penotl but little 
change or dimiinitiiin ; while <in the otlier lu'.n.l, aiiinsai subiitiuices, such a.t shelU, the crusta- 
ceous parts of animn!^. and dther li idies formed of an intermixture of animal membrane 
or ;.•( !, iiiii, » iih l urli maie nt'liiiie, tuiilergo a very rapid decompoiition by the agency of water 
alone, a- ii i)ie case «itii d. ad shclL,, \c. on the sea and river shore*. In these itutwicet, the 
anin.^.l ii.. rid;rane suffers resulutiim panicle after partkle, and layer after layer, and tlw ctv* 
bin .1. ,in:au' deprived of its cement and support, gradoallv lepuatea and mouldera Msy *." 
Hi :. It ii In j :!] pe n -d lu the shells enveloped in the cryatalline limeatoiie before nt; while the 
animal substance!, have been decompoaeil by the action of liiiiple water, the invcaliac ataliix 
has suffered no change, hut pwfcct^y wtiim the fcm aad jmfiimittaM of the animal bodiiea tht 
have paaaed away. 

•Ot|vJh»VAH.^l*lL 
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of the exterior crust, or in any degree injuring the inner surface of the 
shell, which remains untouched ; and notwithstanding these attacks, still 
equally adapted to every purpose required by the economy of its ii^ 
IwUtut*" 

Siliceous specimens of this fossil are not frequent in Sussex ; hut there 
are scarcely any of tlic larger Inocerann that do not exhibit traces of the 
depredation of this parasite, the cells being either empty, or filled with 
chalk. 

The example figured in TUi. xxvu. WBS finmd CD the beach, at 

Brighton ; the shell is entirely remoTcd. 
93. Balanus. Tab. xxxiiL fig. 11. 

The specimen figured, tt the onljr veilige of a multivdve dicU that 
has been nolued in llie dudk of SoMex. 

It is gently curved, has two sharp ridges, and not inaptly resemble* 
the ))eak of a bird ; it is the valve of an operculum of some unknown 
species of Balanus. 

Locality. Upper dialk, near Lewea. 

Crustacea. 

The fossil remains of those species of cancer, in which the crustaccous 
covering is hard and compact, are not unfrequent in the London clay at 
Hi|^igat^ Shqppey,&e. ; and a fear have abeaify been noticed as ooeniriiig 
in tiie Blue chalk mad of Sussex : but the lobster, rruy-fish, and other 
species, whose structure is more delicate and fragile, arc but seldom found 
in a mineralized state, and rank among the most rare and interesting 
oibjeets in the ealnnet of the oryctologist 

About seven years since, the remains of an unknown crustaccous 
animal were discovered in tlie Upper chalk ne;ir T.ewes ; but the mutilate<l 
and brittle state of the sj>eciinens defied all my attempts to ascertain their 
original form. In the hope, however, that from detached portions of the 
animal) the requived information mi^t idtimatriy be obtained, eveiy 

OjjWte t A dk perforated ia the manner Lerc described, are trequently found oa the >ea> 
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fragment that could be procured was carefully examined and preserved, 
and the result has ultimately exct?eded my most sanfruine cxpi-ctations, 
since not only the generic, but also the specific characteni of the unginal 
Immpb boon dotonninod. 

The remains in question arc composed of a deUcate friable crust, and 
wlion first collected are of a dark chocolate ( olour, inclining to black, 
but become pale, and lose much of their beauty by exposure to the air. 
The inner 8arfiu» only, is seen in tbose sjHxumens that are ezpoied by 
ftnetnie; it is glo«gri and oovevedwidi minute ciieular depranons, fonned 
by ihe bases of the spines. The external surface is armed with short 
q[Nnes, and papilla*, and is invariably concealed by the chalk, until the 
latter be carefully removed by art ; a process, which from the delicacy of 
the fiMriX and the hardnew of flw sunoondb^ matm, is exeeetiingly 
diflbniltaad tedious, and can acaiody be accompliihed by an inexperienced 
hand. Of the si)ccimcns in my collection, some contain the claws, 
others the thorax, and a few exhibit thc" alHlniiu'n, and tail. These 
detached parts having been accurately dehneated, a restored outline of 
die oripnal was fimned, and by a csreM comparison of the lattmr with 
the recent crustaoea, the genns and species of the orif^nal hare been 
ascertained. 

94. Astacus Leachii. Tab. xxix. figs. 1, 4, 5. Tab. xxx. figs. 1, 2. Tab. 
xsxL 

Gen. Char. Antennae -pedwncnlitf ed, onequal; the exterior ones long 
and setaceous; inner pair divided at the cxtKmity; body etongsted; legs 

commonly ten ; tail foliaccous. 

Spec. Char. Thorax scabrous^ oonTex, sixlobcd, marginatc ; head semi- 
eiradar in front; hands didate, muricatec^ twice the length of the 
diorax ; piTicers very long, armed with obtUSO spines. 

The thorax i.s longitudinally oblong, convex, covered with small 
tubercles and papills; it is divided into six lobes by a rounded dorsal 
ridge, and two lateral suld; the maigin is entire. 

The fiwm of ihe head of tUs species k nnksown; it appears to have 
been semicimilar or rounded in firoot, and is not distinct firom the thcnax. 
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The external antemiie aie long, filiform, and setaceous, and are placed oa 
aquamous pedundes j the inner pair have not been diiooveied. The two 
didate hand-daws are equal, and have their antfiwe mmicated, or beset 

with short erect spines. The pincers are verj' long, not rauricated, but 
marked with three or four longitudinal, punctated furrows ; each finger is 
armed \nth a row of obtuse cyUndrical spines, which are mutually re- 
ceived and inserted, when the daws are stmt The daws, indudmg the 
pincers are equal to twice tile length of the thorax. 

There are five legs on each side ; the anterior jiair is didactyle ; the 
others appear to terminate in smmmcrs or paddles, but this circumstance 
cannot be accurately determined. The abdomen is composed of six 
granulated arcuate segments. The tail is ibliaeeoa% maiginaft*^ gnnni< 
lated, and has a few longitudinal ridges ; but the atij known qiedmea 
(Tab. XXX. fig. 1.) does not exhibit the entire form. 

This species appears to be distinguished from the recent animals of 
thegemMb by lihe docsal ridge and lateral raid at Aethoiax; the great 
lengdi and atwigilitness of the pinoen; and the peculiar fimn of dieir 
spinous processes. 

In naming this fossil in honour of \Vm. Elfortl Leach, M.D. of the 
British Museum, I am desirous of testifying the liigh respect which I en- 
tertain fiir hia talents as a natnnlis^ and particularly for his exeeUent 
systematical arrangement of the crustaceous animals. 

Tab. xxix. figs. 1, 4, 5. The chelate cltiu^s of A. Lcachri. 

fig. 4. is the largest example hitherto discovered. 

fig. 1. A fragmentof the pincers cf Ae preceding specimens. 

fig. ff. A Mode of dnlk, containing part trf a damf kgt 

and several detached spines; fragments of a Bsh aie 
attachctl to the upper part of this specimen. 

Tab. XXX. fig. 2; twochdatehaiui-ciawSfiitlSLched tu the chalk in which 
they were imbedded. 

Tab. XXxi.fi^ 1: on the left of this specimen, part of the thorax is 
attached; and on the light, a hand-daw ds^ved of 
one of its pincers. 
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Tab. xxxi fig. 2. Cast of tlie thnmr; the head broken off. 

fig. 8. The thorax iiuttcncd by cuiiipressioD. 

^ 4. Bcfuesents the moBt peifcct «r°""*i>" in mj eol> 

lection. 

a. Tlic liead. 

b. The thorax. 

c. One of the long setaceous antennae. 

d. The squamom pedmide of the same. 

c One of the anteikv leg/i, with. its didic^loiia 
termination. 

/. The hand-claws, and pincers. 
7al>w xzxiv. fig. 9. Put of a daw flatteaed by oompi«amik 
Localitiei. Upper chalky neu Lemi^ and Haaii^ilm 

95. AstacuB . Tab. xxx. fig. 3. 

This specimen is evidently the chelate hand-claw of a species of 
Astacui, distinct from the preceding. The sur&ce both of the claws and 
pinoen k apinooi, (he latter aie dig^tly cnrred, and araied with a raw of 

obtuse tubercles. 

Locality. rpj>er chalk, near Lewca. 

96. Cancer. Tab. xxix. fig. 3. 

This figure represents the chelate hand-daw of a species of Cancer, 
hanng a numitdy granulated suiftoa. The pineen aie curved, and 

finely serrated on the inner edge. 

Locality. Upper chalk, near L^SWCB* 

97. Cancer. Tab. xxix. fig. S. 

The cast of the thorast of a spedea of Cancer, is repmented in the 
fijgure nfenod ta It ia of an obooidite fiam, mudi d^iRMed^ the 
niaiig^ impreaaed wi A fimr or five indentation!^ and the ftont cleft in tfa^ 



• Aapccimen, containing the chelate hantl-tlaws, and the extremities of two Ipj^s, hasiaid|)r 
been discovertd in llie chalk near Houghton, in Western .Sussex, bj' Mr. l"ri ili ric Sarsen^ of 
Wool LtTington : to Uie kindneH of John Dwwetl, Eaq. of Pepperiqg, 1 »m indebted ibr an 
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Locality. Upper chalk, near Leweg. 

98. Leg of an unknown crustaoeous animal Tab. xxxrv. fig. 4. 
Hub fessil k part of the leg of mme cnutaoeoiu animal, bat whether 

belonging to cither of the genera above-mentioned cannot be aflcertained; 

it is nearly black, and its surface hij^hly pohshed- 
Locality. Ofi'ham chalk-pit, near Lewes. 

icHmroutiat ok tbb roaaix. umaiki of nwKi. 

Hie remains of fishes are of far less frequent oceiiirence in a foanl 
state, than those of many other tribes of animals ; nor will this circum- 
stance appear extraordinary, when it is considered that the softness of 
their stmctiive rendeis th^m liable to imdeigo putrefiw^tion with great 
vapidity, and that andi ai ^ a mtnnd death, liae to the aniftce of the 
water* and immediately become tlie prey of a multitude of asaailanta. A 
concurrence of circumstances, by which the destruction and envelopement 
of these animals maybe instantaneously ejBTected, seems tlierefore necessary 
to the pneerratioii of thev remaim in the mineral kingdom. Henee 
some natuxalists have asserted, that wherever petrified fishes ocenr hi 
considerable numbers, it may be inferred that they perished by some 
suddi>n entastrophc which destroyed and overwhelmed them in shoals^ in 
the very spots where they are now found entombed*. 

The Bev. GnQrdon-t*, in an interesting nenoir on the Ibaril fib 
of Monte Bolca, endeavours to account for the phenomena they exhibit, 
by a very ingenious theorj-, that appears to be in perfect accordance with 
the facts already known on this subject. He supposes that the fishes 
were destroyed by mbnarine volcuiie eraptionsi by which immense 
maases of caleaiecna stone wen qected in a oddned state; and which in- 
volving the animals, &c. within its reach, sulwetjuently became consolidated, 
and now forms the cream-coloured matrix of these celebrated fossils. 

The mineralized remains of lishes occur in various parts of England ; 

tiimummut^^T^ DM. D^ffiit. Nt. Ton* vlit. p. 55a Mmnkft 

''^^^T^iauaeUtm, VoL p. SIO. 
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but no when note abmidaBtly than in the chalk of the SouA Down% 
in the immeditte vicinity of Lewes. 

The specimens are generally imjierfect and distortcil, and afford but 
ali^t indications of the form of Uie original; but few examples having 
been Ibnndf in wbidi tiie nnmlier and rituation of tJbe fin% and otlier 
parte fentiil to Ae detanninatioo of tlie genu^or speeifl^aie distinctly 
exhibited. Yet, in many instances, their general characters are suf- 
ficiently defined, to prove their entire want of comespondence with any 
known existing species. 

Theteethandpalataaaie nniariaiUybeautiftil,<heiroriguial aubatance 
being heightened by an imprcgnatinn ^vith iron, and their natural pdidi 
and sharpness remaining uninjureil. The vertebne and Other bones an 
of a reddish brown colour, and very friable. 

The fins and scales possess a flossy sur&oe, are exceedingly brittle, 
and bodi in colonr, and in the mode of their pte a eg yaU on, perfectly le- 
senible the ichthyolites of Monte Bolca. 

Of the cartilaginous fishes, the teeth of several species of S(jiinltis or 
shark, arc most frequent; the vertebra: are also occasionally met with, but 
no decided examptea of any other part of these animab have hitherto been 
discovered. 

99. Vertebnr of an unknown species of Squalus. Tab. xxxiii. fig. 10. 

The specimen here represented exhibits two vertebne, and the section 
of a third, imbedded in chalk, and is part of a large mass containing 
eleven othera. TiM vertclMMB are eoncstve both antcnorlyt and pestetioiHy; 
but no traces of the spinous, or transverse procesMS lemain. They re- 
semble those of the recent Squalus mnjimus; and correspond both in size, 
form* and colour, with the fossil vertebrae^ figured in the Oryctographie dt 
finiKV&ab FLii.B.G.andFLiiLB. 

Tiie bitter aie 88 in number, and artieukted to eadi other* fenning a 
column more than five feet long; they are thus described by Blainville*: 
« Dans le milieu de la pienre a chaux d'une carri^ des envirana de 



• VmnmBUU gmUkkn JIftfc VA anil. Art. JMrtjrtfai, 



UPPER, OR lUNTT CHALK. 



Moddbffo^ a M. trouvAe, fossile, une s^rie de vertebres jointes en- 
semble, au nombre de 38, ct fomiant \m tout de cinq pieds, qui nc diminue 
dans cctte longueur que de trois lignes ou plus. II n'y a aucune trace 
d'apophyses. M. Burtin regarde cet ichthyoUte comme ptovenant d'un 
serpent de mer; «t par-tt il est praliaUe quH enteand pader dn eoi^^; 
mais il se pourroit phitdt qu'il provint d'une giaade eapto de aqaak^ 
quHl est h pea pr^ impossible dc sp6cifier." 

Locality. I'^pjier chalk, near Lewes. 

100. 'i'eeth of Squalus cornubicus. Tab. xxxii. fig. 1. 

The teeth of durin are k nuiiieroitaly dBstrilmted Unoiighoot almmt * 
every deposit of tlie secondary fimnatuma^ Uiat there is scwoely an 
oryctological writer, who has not made mention of ihvvn. They are the 
glowpetra, ormthogliuutUt &c. of the earlier authorsi, and have been de- 
scribed by Wbodwud, Uiwyd, EncHT, Sc01a» &e. 

The present species has sihaip entire edge^ and two sharp pointed 
lateral processes. The specimens are generally straight, slcmlcr, taper- 
ing, and sometimes slightly curved ; the cartilaginous Ixjse is tieeplv arched, 
and has an obtuse tubercle on the centre of the outer surface. The dif- 
ference ol»ervable hi their foms, is probsbly owing either to the age of the 
individual, or to the situation the teeth respectively occupied in the jaw 
of the recent animal; the anterior beiog longer, and more slendert d>Mi 
the posterior ones. 

Localities. Upper chalk near Lewes, Brighton, Steyning, Sec 

lOL Teeth of the Squalus imwfcbi*. Tsh. xniL figs. 8, ^ <^ 6; 9, M. 

These teeth are triangular, nearly straight, and flat, M-ith entire cutting 
edgen: and furnished with two small acuminated lateral j)roct^ss(*s. The 
base of the tooth is nearly straight, and the cartilage but slightly arched. 

The specimens figured are firomtiie Upper and Lower chalk; in fig: 11 
tiie lateral proc e ss es are destroyed. 

• A 8j>ecimen of the recent aniinul, about six feet lonn, was caught a few yc«rn since off 
Ncwliavcn ; the head came into my pusM-sslon, ami i ii i'jltd im- to c"ni]>;iri' tlir V m tlip 
recent teeth ; the correipundcncc between tliem wiu muit cuuipktt', oaU led ito doubt ol' their 
bwing bdoaftd (odwHBSipoGNiof 8<|iiMlni 
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r.iM>fi^w Lewea» Brixton, Steyning. 

102. Teeth of the St|n:ilus zyiranaf Tab. xxxii. figs. 4,7, 8, 10, 26, 28. 

Thest; fire eitlicr str;ii<:ht or slightly curved triangular teeth, with en- 
tile cutting edges, but destitute of lateral processes. It has been sug- 
ge rted that the latter may hare been ranoved by accident, but tUa sup- 
position does not ap])ear temibie^ once in those examples iriiere the 
cartilagmous beae is peifec^ no TOrtigee cf krteial pointi ena be de* 
tected. 

They bear adose analogy to Mr. Puidnaon's figure of a ISMsil tooth of 
Sq. ttygma; but their mippond identity, irith those of the letisnt wpeoMt 

nust be received with some hesitation. 

Localities. Upper, and Lower chalk, near Lewes, and Brighton. 

103. Teeth of the Squalus ^ a/eu« Tab. xxxii. Egs. IS, 14, 15, 16. 
The width of these ftsdb frequently eioeeds thdr length; the body 

base nearly straight. 

The form of this species varies considerably, but the characters enu- 
* meratcd, readily distinguish it from those above described. 

I am wwwqit^Mitfil with the teeth of the recent animal, and have re- 
Amd these fossils to the Sq. qr^KSMb vpon ^ authority of Mr. Parkin- 
son, M-hose figure represents a specimen from the Kentish chalk, that 
perfectly corresponds with those of Sussex. 

Localities. Ixnverdialkt neerLewe^ end Brighton. 

104i. TeeUk of sn unknown apecies of SquafaiB. Tab. miL fig. 18. 
Tab. xsiiii. fig. 9. 

These tt^-th an> of a lanctK)late form, with serrated edges ; they differ 
veiy essentially from tlie preceding, and probably belong to an unknown 
apedes of Aark. 

Locahty. Upj>er chalk, near Lewes; very rare. 

106. Tooth of a fish of the genus StjualuB? Tab. xxxii fig. 92. 

This elegant Uttle fossil resembles fig. 127fi of Lhwyd, and fig. 1 1 1 of 
Blander, and is supposed to be analogous to the teeth of the recent dog- 
fiah of ScOla. VLt, Barhinaon m sn t kms that a apedea of Squalna from 

oe£ 
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Messina, described by E^paUanzani, (and which appears to agree in its 
characters, with the fish figured by Scilla, Tav. xxvii.) has also teeth of 
a similar structure. It may however be questioned, if' the present spe- 
OBMnbeloiigitotlie nmkiiidofaiiiiiial; wiAetliarltimviiofebetbiB 
fiiiJMiiieora6dialliedtotlM.aaSi«SB: It oonaiila of liz dmp pointa or 
spines, anchylosed at baa^ and attached to a aanow, bony or oar- 
tila^inoiis process. 

The example figured, is probably tlie only fossil of the kind hitherto 
dtaoonrered in the chalk fimnatioii. SoDa'a speeinem were Ibund in the 
Umestone of Malta, which is situated above the chalk ; and those of the 
ETi!::;li->]i autliors above referred to, were collected from different localitiea 
of the London clay. 

Locality. Upper chalky near Lema, 

106. Tooth «f ? Tab. sodiL fig. 7. 

The fossil here represented is of a very singular character. It is of a 
lanceolate shape, of a dark brown coloi:r inclining to black, and its surftoe 
is marked with numerous irr^ular fissures fiUod with chalk ; this ap- 
pearance ia constantly ohaerrabie in every specimen. Tiie edges aie 
aeutCb and entire. 

T am unacf{uaintc<l with any teeth, either in a fbflolor reeent atate^ 

that possess a similar structure. 

Locality. Upper chalk, near Lewes. 

The lemaina we aw next to examine, bear conridetable andogy to the 

OOneaponding part^i of certain species of Balistes, or file-fish : to illustrate 
die subject, we shall thecefim insert a brief description of the recent 
animals. 

BALISTES. 

The fishes of thin rurious pcnus, ha%'e the head compressed, and dose 
to the Ixxly, appearing ati if it were a continuation of the trunk. The 
mouth is narrow, die teeth in each jaw are dght in number, of whicii the 
two anterior ones are the longest ; there are also three interior ones on 
each ajd^flfipoaita the interrala between the external sow. Theapertore 
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of the gAU is narrow, deititale of opercula, and placed above the 
pectoral fins ; the branchiostcj^iis membrane has two rays. The body 
is compresaed, and carinateil on each side; the scales are coriaceous, joined 
togethert and rough, with sliarp minute priekks. Tketf have two dortai 
fat$, of «A jdb iht tutteriar one m armed mth a tirong ipmoia ray, eoneeaki 
in a deep groove in tkt hodtt and can be ertetti or deprested by the animalt 
at pleasure *. Some species, a.s the E. monoeerot (Unioom file-filh), aie 
furnished with a q>ine between the eyes. 

107. SpiBeofaopeoieoof JdSift*. Tbb. xxxm.figs. 5,& 
The qiediQaii ddiaeated in fig. 5, is evidently the ddbnoe of a fish, 
and so strikingly resembles the spine fixed IxH^veen the eyes of certain 
species of Ualistes, that there can be no hesitation in considering it as 
belonging to a fish of that genus. It is of a dark chocolate colour, and 
po Mo oB CB a fine poUdi; several TotebnB are hnbedded in the dialk near 
its base. 

T\^. G, is nearly allied to the preceding, but in all proboUlitjr is W- 
feral>le to a different s[iecies of the same genus. 
LocaB^. Upper chalk, near Lewea. 

loa. Doiaal fin, oriiMiiM^ of a fUi aOJed to die B^Ueg. Tab. xxxix. 

This magnificent specimen, is one of the most interesting productions 
of the Upper chalk. It was unfortunately broken by the quarry-men, and 
the intermeiliute {wrtion destroyed: the dotted outline will, however, 
aarist in conveying an idea of its ociglnal form. 

It consists of thirteen narrow puaUel rays, divided by fine sulci, that 
prailually diminish in size as they approach the a]>ex, which is broken off. 
Tlie rays are anchylosed, or united to each other, the grooves or furrows 
penetrating but a short distance in the substance of the fin. The upjier 
edge is seriated, baring fifteen obtuse peqyeclkni^ with oone^onding 



• "Utoiit deux' nageoirei damln, doat la jneaS iM fi ta e a t t >i>mcur« un rayon trit IbrL 
•A KNrrent garni <repine», qui, conditf dsM IHH fc m t ti c i i i iifa imne dot, pcut m idnw « 
h wkat£ dc raninuu, aiw aotiatd* Hiwiti aw h wide dVa 
MpwBMt ma aux poinow TCHKM ds 1m iwir, wkurUaa 
leiintHkM." AaMWiiIMef.<riKi«.l«i«;Ton.ii.p.«l& 
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depressions. The inferior margin is entire, and near the base of the fin, 
is furnished witli numerous alender processes, or cirri, that occupy a space 
of Uiree indies in length, and an inch and s half in breadth; these are 
probably the remains of the tendinous esipMMuni of tha imiadM^ fay idueh 
the fill was erected, and depressed. 

The external sui&ice is in a great measure destroyed, but where 
portioBi of it mMin, tadakktt a granuhted itructuNk like seal-skin. 
Thb appeanukoe is diflline^ Mm near Ihie two lint teethf andtomids 
the smaller extremity. The fin is solid, and is composed of a brown 
brittle substance, resembling the constituent natter of the Tertehis of 
cartilaginous fishes found in the chalk. 

It is 10*6 indies long; 3*5 iride at the bases «nd about half an indi 
thick. 

In Townsfiid's Character of Moses," a dorsal fin bearing a general 
resemblance tu the present fossil is figured, PL xviii. figs. 1, S, 3. 
Similar specimens oocnr sin in the Blue Lias of Donetshire. These fins 
oonsst of paraDd laya, and are anned on the upper mu^ «Mi duvp 
spines, placed in sockets, like the teeth in the piroboads of the Fkistis. 
It must however be remarket!, that in the specimen under consideration, 
the tooth-like processes are prolongations of the substance of the fin, and 
not distinct prooesBes; a stmebue that sepsntes it from any fossils pre- 
vionsljr discovered. It diflbn also fiom the dorsal fins at the Balistes in 
its form, in the greater number of rays, and in the latter being ant liy- 
losp<l ; while in the recent species the rays are but few, and placed at 
some distance from each other, being united by a membrane. It is there- 
Unre obvious that die fesnl in qaestkn bdopged to n BA, of nUdi the 
recent prototype is either extinct, or unknown. 

Locality. TTpper chalk, near Lcwcs. 

109. Dorsal fin of a fish allied to the genus Balutte*. Tab. xL fig. H. 
TUs in is kH peilbet liiaa Ae preceding, and diifaes flan it in the 
toothJike pngeotiaiis bdng hunger, and more distant; those of No» 107 

hexng twice as numerous. There can, however, be no doobt that it 
belonged to a di&ient species of the same genus. 
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Loedity. Upp« diall^ near Lam, 

1 10. Part of a doial fin. Talk xxxiv. % & 

'Iliis fra^icnt consists of five parallel rays ; it differs from those 
above mentioned, in its nir£ace being marked with oblique finely seriated 
nttiUM *{ iSbe intexior u hollow, and fiUed withehalk. 

LoaMtj, Upper dialk^ near Lewea. 

Two other dorsal fins, apparently Iwlonging to difierent species of the 
same tribe of fishes, have xery recently Ix-en discovered. One of them is 
iruiii tiie grey marl ; it is cumjiosed of twelve or tliirteen rays, the upper 
ones being distinct «i4 the lower onea andqrloied: it ia tanindwa lon|^ 
and 1-5 inch tride attibe base : both mai|piia are entin^ hot it ia prabaUe 
that the uppermost ray may be wanting. 

The other fin is imperfect; the rays are veiy slender, nearly cylindrical, 
and quite distinct from each other. 

111. Teeth of fiahea allied to the genu JDMmi. Tab. uili fi^ 18^ 
19, 20, 23, 24, 25k SO. 

These teeth are more or less of a quadrangular shape, Iiaving the 
outer surface convex, and composed of an exceedingly hard enamel, which 
in the centre ia finmed into ahaip and slightly eorved ridges; tbeae are 
auRDunded by a border of obtuse papillae. The qwcsiniena befine na 
exactly resemble tlie teetb of tlic Ditxlon histrljc, which has one tooth of 
this kind atfixixl to the os hyoides, and another to the palate or roof of the 
mouth. Jiut the fossil teeth are iiometimcs found in considerable numbers, 
and of yariona diea, fiwming a trniaeTatgd amfteeof aenenJ aqnare indiea; 
and so regularly disposed, the smaller palates being adapted tu the in- 
tervals bet^veen the larger ones, that no doubt can exist of this liaving 
been the mode in which they were placed in the ori^nal. Hence, instead 
of each specimen being a distinct palate^ lilce the oonesponding teeth of 
the Diodon, they appear to hare cooatitated the eaniering of the entire 
roof and beae of the numthf. 

• I iiif'Tin./il li) Mr. Konif[, that a similar structure \* pcrrcptiblc in the t1ii (igurcil by 
TownM-nil, wliicii i-i now in tlir- Hritinh Mugeuin. 

"f Theae te«th are termed by Mr. MiUer, dentts tritores: " they difier from the mokucs, in 



232 



UPPER, OR FLINTY CHALK. 



The specimens figund are of vwtious fimiu^ but do not appear to be 
specifically distinct. 

Tab, xxxiL fig. 89, diflbia fiem die preceding^ in having a greater 
degree of oonvexity, in its ridges being transverse, more numerous and 
delicate, and the d qmw nioM leas deep: it ii^ peirhqp% lefenUe to a 
different species. 

The conical teeth, Tab. xxxii. iigs. 17, 21, 27, although not exactly 
corresponding vith ehdier of those above deaedbed, may jwC, in aD 
probability, be r^arded as belonging to a fish of tlie aame genus. 

Localitiea. Upper, and Lower chalk, in eveiy quany on the South 
Downs*. 

Aponss. 

The fishes of this order approach very neatly to the Amphibia mntet 
of Liniu', and some of them resemble the serpent tribe. They are long 
and slender, having a smooth skin, which is generally naked or covered 
with small soft aoaki. Two qiecies of fishes alHed to the gsBaJfiirveM, 
sie dae only aniniak of diis Older that ooenr m a ftaal state m 

112. Mureena? Lewesiiensis. Tab. xxxix. fig. 11. Tab. xl. fig. 2. 

A long cvlindrical fish, of which neither thefins nor extremities have been 
discovered, is one of the most frequent, but most imperfect of the Sussex 
idithyolitesL The specimens are of a sobcylindrieal fiwrn, father flattened 
by eo m pression, iram six inches to two feet in length, and about one indi 
wide. They occur abundantly in the Upper chalky and occa.sionally in 
the siliceous nodules. They arc, for the most part, perfectly straight; 
but some specimens are undulated, as if the fish had been suddenly 
envdoped in the chalk, while in a State of motion. Tbesuiftoeisoovend 
wiih Bnall, ddicate^ amoodi scales^ confiisedly mixed together; not one 

not being nffixcd t" tlic jiiwu." lie siip(Mjsr s ilu in " i. i have been attached to the palate bonea, 
OS hyuidefl, hI ^i^h nf the f^emra JJiottun, mtd li-ihiUs. I^VH tliairoflMto<nAliM Cmi4i 
fislica gencrall) iiiivinj; U'fth i)t' detentiun in tlu-ir iiuixillip.'' 

♦ About two years since, a block oi' clialk, coiitaininT upwards of a hundred of these 
bodiea, was ducorered by tlie workmen in Uli bam pit ; it waa lold to a atranger, or it* repre- 
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instance having been notieed, in wkaA Ihay an diapoeed tvidi any degM 

of regularity. 

Tab. xl. fig. 2, represents the usual appearance of these fossils ; and 
Tab. xxxix. fig. 1 1, the only example that retains the slightest indication 
ofailn. In another eolitaiyqieciincn) one eitienulytendnate 
tose projection, like aa oliaeaie outHne of the head; it is however, too im* 
perfe<'t to warrant any speculation on tlie form of the original. 

UntU more illustrative specimens shall be discovered, our conjectures 
eoaeeniins the reoent anioMl mnsfe be vague, and nniatiifciil ttij' That 

TCiiiiiBa in qnestioa are KferaUe to a Ml of Um 
however l)e questioned, and they certainly appear to be more intimatdj 
related to the genua Muntna, than to any other with which we are «>• 
quainted. 

In tiie qnanki at OfluHB, the remains of a nanow, onnpRaaed, 
cyiindrical body, evidently idated to the prwwdingt are oeoamnnally met 

with. They are more or less contorted, possess a glossy surface, and are 
of a light greenish colour; the imperfect state of the specimens preventaa 
more particular notice. 

LocaKtiWi Upper, and Lower dudl^ neat Lew«^ and Brighton. 

Thobacici. 

In the fislies of this order, the voitnil fins aie placed on the trunk, or 
nearly under the pectoral tins. 

It is with some hesitation, that I refer to this division a tUn eom. 
pressed fish, whose remains are frequently met with in the U|^ier diallc 
near Lewes. This ichthyolitc is related to the genera Stromateus, Chfflo- 
doiif and Zeut; but in its general form, more closely resembles the recent 
individuals of the Utter. 

1%efidKS of the genms Zeos hsnre the head eoupNased, and doping 
the vippet lip arched, the tongue subulated, the bod^ ooufresaed, thin, 
md shining; and tlie nya of tlie first domd fin ending in filaments; in 
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every essential particular of this dcscnptioD, the foanlB allttded to^ mil be 
found to correspond. 

lid. Zeni ZMoerimiifc Tabi izxr. figs. 1, 2. Twb, xuvi. 

Tint apedcs it fiom ab to d|^t indiM long; and its iriddi is nesi^ 

equal to the length of the body, occlusive of the head. It is covered with 
large, ovate, striated scales ; the back and abdomen are ridged, and gently 
arclied; and the body is tliin, and compres8>ed. The head is somewhat 
obtuse^ and large in proportion to the bod]r;the etUts projee^ and are 
placed in the head. The lower jaw' is 8tiaight» the upper one 
slightly arched; and lioth are destitute of teetli. Tlie opercuh branchialia 
art! large, and there arc six branchiostegous rays. The dorsal and anal 
has arc placed opposite to each other, and extend over two-thirds of the 
posterior part «f the bo^, hot do not unite with the tail; the non of the 
dorsal fin appear to pass into long filaineiits, as in the Noent D017. Hie 
pectoral fins liave not been obscrsx'd. The caudal fin, or tail, is rounded, 
and composed of numeroua strong rays. The vert^ne are about twenty 
in jiumber : ii^most instances tlie ribs still remain 

The above description is taken from iiqmids of twenty qie^ 
one of which is sufficiently entiM^ to indicate the stmcture of the original, 
without the assistance of other examples. 'Hiose figure<l, are the most 
perfect in my possession, and will serve to illustrate the general appear- 
ance of this species. It seemed unnecessary to' d cBn ieat e detached farts. 

Tab. XXXV. fig; L A pcvtion of tlie body, expodng sevnal Tertebn^ 
with the ribs attached. 

Tab. XXXV. fig. 2, and Tab. xwvi. are corresponding parts of the same 
specimen. In fig. ^ the drawing is inverted, the fish being represented 
with the abdomen uppermost It exhibits ti»anal fin, the terminatioD of 
the lower jaw, and numerous renuuns of the hones of the head. 

In Tab. xxxvi. the same parts are more distinctly shewn; and also the 
elongated rays of the dorsal fin, with part of the tiul. Sec. 

Localities. Upper chalk, near Lewes, and Brighton. 
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Abdominales. 

The abdominal fishes are more freijuent in the mineral kingdom, than 
thoee of any other order; they are distuigimhed by the ventral fins being 
placed behind the pectoral, of upon the abdomen. . Theiemaiiwof tiuwe 
■pedei^ lwJ«n|fr«g to at maiqr genen^ hare baon diwovered in the Sussex 
dialk, all of which np|>ear to diAc from injr pMmualjnotaoed, either in a 
neoent, or fossil .state. 

The first tliat claima our attention, is nearly related to the gencm Sakno 
and Chtpea, bat does not entiidy eonfbnn to tlie ehaneten of eithar; it 
may however be convenient to affix some name as a temporary distinction, 
and for reasons hereafter mentioned, the following has been selected, ■■ 

114. Salmo Lewesiensu. Tab. xxxiii. fig. 12. Tab. xL fig. 1. 

The body of this ichthyolite is of an elongated oval form, and covered 
iritib onoodi, delifltlc^ semleinnlar lealei. Tlio trunk ia mbcylnidiiea^ 
tka back dightly ridged, and the alidoMa i xounded. Thn bead, so far as 
can be ascertained from the specimens in my collection, appears to have 
been of an obtuse form. The eyes are placed high on the head; the mouth 
and jaws lasemtlc those of the Salmo odoe, but no vestiges of teeth are 
pereeptiMet the Mpa aie rowndedas in the Peidi (Pesca/wnatiitr.) The 
tftrcula branchialia consist of three or four plates, and in one example ten 
or eleven of the branchiostegous rays remain. The pectoral fins lie close 
to the gill-oovera, and are composed of seven or more rays. The ventral 
flni aie attadbed to the abdonten^ and eadi has six or semi nya. Thn 
doisal and muhX fins are unknonni; but the small adipose fin or prnrnw, 
so constantly obaemUe between the dorsal fin and tail, in the meant 
fishes of the salmon tribe, is distinctly shewn in one specimen. 

The ventral fins being situated behind the pectoral, places this fossil 
fish in the order abdominales; while the idalive rituation of €bese parts^ 
the adipoae dorsal appendages 'die structure of the opercula, and the 
rounded form of the abdomen, prove its affluity to the ^almo. The ab- 
sence of teeth, and the obtuse form of the head, appear to distinguish it 
from the recent qpeeies. 

lUk. zL fig. 1. Thebod^ of S. XevesjenmattadMd.to a block of chalk; 

BBS 
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it contains some traces of the tail; but no vesti^ of the other fins 
lanainn 

Tkh. xzzuL li^ MpnewntB the had of tibia ksbdi^olite; it tMyo m m 

liiejawsy part of the gills, temporal bonei, &c. 

'The specimens here figured, present but little ioformation concerning 
the structure of the original; and it is but very lately, that the discovery 
of a mort inteMBting McampH hu enabled me to determine it» duirntwi 
with precision. In the fossil alluded to, the back of the animal is im- 
bedded in tlie chalk, but the abdomen, head, S:c. are distinctly exposed. 
This fish lies tliree inches in rcUcf, is nine inches long, 2 '5 inches wide 
between the pectoral fin8» and one inch between the ventral; the latter 
being placed throe inches bdow the fefiner. The nialive atnatioii cf 
these parts may probably have been altered by eompiession, but the sp^ 
cimen is so little distortetl, that the difference produced by tliis cause 
cannot be material. The head is considerably mutilated; it exhibits por- 
tion! of the jaws, temporal bonea^ the platea of the opeRwh» and tan or 
eleven hnnduostegoaaiaya OB eadiiide; the latter an wpamd out flrora 
beneath the opercula, and meet under the lower jaw. Both the pectoral 
fins are preserved; the right one renininH in its natural situation; the 
other is displaced, and partly covered by the gills; each is composed 
of seven or eight rays. The vential fina cooaiat of nx or aeven lajn, and 
arc partially separated from the body of the iBsh. The number, form, 
and situation of the dorsal fins, cannot Ix^ ascertained without removinjr a 
considerable portion of the chalk, and incurring the risk <tf injuring the 
spedmeu. The tail is altogether wanting. 

Tbia magnificent Ibaril fiah, (probably one cf the most inteveating 
Great Britain has pmdiieedf tma diseovered too kte fix lepieaentation in 
the present volume. 

Locality. Lower chalk, near Lewes. 

US. Detadbedaolaa of ilahes. Tab. mW. figs. 1, 2, 3. 5, 6. 

With the ezceptioa of fig. 6^ ^ihidi evidently bdongii to the Sabua 
lMie^eiui$t the scales here ddineated, cannot with entaiBtybeiefeRed to 
any known wgieae^ 
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Figs. 1, and 3, are said by Mr. Konig, to resemble thoso of the Jew 
fiah. Scales of this kind arc figured by Knorr, in his Monumens des Ca- 
inlntphei, bat I bm no opportunity of referring to that celebrated work. 

Fig^ £, • Male wifli Ifti piraem of attadhroetit. 

Fig. 5, lozenge-flhaped scales, their recent analogue milaioini. 

Localities. lTpi>er, and Lower chalk, near Lewes. 

116. Esox I^iieiisis. Tab. xli. figs. 1, 2. Tab. xxv. fig. 13. Tab. 
suiii. figs. 2, 3, 4. 

Tbe ipeeiiBen lepresented in TU>. dL fig. 1, is one of die nuMt le- 
markable fossils of the Snss<>\ rlialk. It is evidently the lower jaw of a 
fish, whose recent prototv])*- is unknown. The dcntature of the maxilla* in 
certain species ofEsax or Pike, is very analogous, and in all probability, the 
inteiestbg idie beAwe xut will here afte r be fimnd to belong to an extinct 
or unknown species of that genus. The engraWng ctmnyt 90 aeeiixate an 
idea of the original, that a brief description will suffice. 

The jaw is nearly perfect, and is attached to the chalk by the left side, 
the oiqposite portion lying in alto idieva Notwithstanding the brittle 
natuie of the tpeamm, the chalk has been lemored tnm the interior, and 
the dentature on both aidea ia completely exposed*. The maxilla, in- 
cluding the articidating process, is nearly six inches long, but the den- 
tated pert does not exceed 3-5 inches. It is about one inch wide at the 
poalerior part, and gradually oontracta toimds tibe flRmt, whidi ia only 0*5 
inditridB. 

There tie twelve teedi lemaining, viz. seven on the left side, end 
five on the right ; these are not fixed in sockets, but united to the jaw 
hy anchylosis. They have a glossy suriace, and are exceedingly brittle ; 
during moateiaeuUdljintliiaKBpectftomtiioaeof1lieahark,andotber 
fishes prerioudj notioed. The two anterior teeth are nearly an inch in 
length, and possess a very peculiar form ; they are broad at the ba.sc, and 
auddenly contracting terminate in a point; they are convex behind, and 

• To the voung co'.Ii'Ctor it may not bo unimportant to lc«ra, that in clearing gin't iitu n* 
of this kind, it u neceaMry to leave smaU brackcta of chalk to aupport tbe teeth; without tliia 
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father i**«tMil1*«l in ftont (ride fig. S, Tab. xli.). The teeth on the left 
nde (the uppermost row in the figure,) are of various sizes, the two pos- 
terior ones being very short; tliey arc not attached to the edge of the jaw, 
but to a kn^tndiiMl dcpranioii on its iiu^ The teeth on the 

ri^t ride eve veiy inegnlaiiy disposed, and ap]M;ar to have suffered some 
degree of displacement; four of thrin. including the anterior tooth, are 
aflixe<l to the margin of the jaw, but the penultimate one is placed nearly 
O'S inch within the outer edge*. 

Tib. sE fig. 1, Slower jaw above described. 

fig. 2. Front view of the anterior teeth of the sane. 

Tab. XXV. fig. IS. Lower jaw of Emx I.ewesiensis in a yoUQg Slate. 

Tab. xxxiii. figs. S, 9, 4. Detached teeth of the same. 

LocaUtks. Upper, and Lower dialk, near Lewes. 

TIm IdiUiydite we have next to describe^ k in all probability abdo> 
ninaly but the situation of the fins is so imj^rfectly shewn, that even this 
point cannot be positively ascertaint^d. Tlie determination of its generic 
characters is involved in still greater obscurity, since there does not appear 
to be any recent genna to which it can be corveetly appropriated. It 
bears some affinity to the Antherim, ^fugil, and rofymaamut hut possesses 
characters obviously distinct from either of those genera. In the elon- 
gated form of the body, the number and situation of the fins, and in the 
dentature of the jawa^ itfesendjles an ichthyolite figured by Cuvierf ; and 
whidi is eonodered by iJiat ilfastrioiiB natmralis^ aa appMMching to the 
Amia ealmX of Linn6. 

Both the fos.sil.s in question differ however from each other, and from 
the recent species, in many important particulaxs; and although it is 
psobriile they will hereafter be found to be bnt very remotely rdated, yet 
in the pveaent mfimcy ct efyetokgieal adoiee^ it may be eseiinfafe to 

* Whcibcr this is the result of accklent or of original confbmuition, cannot perhaps be 
determined. It is not howerer improbable, that the original may have been prorided with 
two sets of teelb in each maxilla, the outer row being attached to the iimr^n of the jaw, and 
the inner wt, to a depression on the inner sui&ce; the teeth of lbs latter, beiqg placed oppoito 
to Ae failv*als left between those of the former. 

f limikidel^i Batiitt It I^oittoiu, ig. 19. 
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retain them under the same genus, until their characters shall be MCn- 
rately detenuined, by the discover/ of more illustrative specimens. 

117. Amia? Lewe$ieiim. Tab. zxxvii. xxxriii. 

11m langtli «r diia idriikyaGle genenUy enweds eii^iteen indiM, the 
head being equal to one-third of the whole; the ifidtfl is about 4-5 inchca. 
The body i# of an elongated fomi, slightly comprowcd, aealy, and zeti> 
culated. 

Tlw acalea an of a iluMBboidal shapes and bewt with nmnaioiu, small, 
adpraned wfioea, pradwiag a acabnoa «ietieiiltted*>ypew a iiee^ nol mlike 

the surrace of some kinds of Balistes. The head is angulated ; the orbits 
laxge; theopercula smooth, and rounded; the jaws dentatinl, and nearly 
atnight. Hie teeth in the upper maxilla are conical, pointed, and rather 
flat; thenanabootibilyoiieaahad^ofivhkliliie eightoriilnetttaRiw 
onei, are the kurgeat Those of the lower jaw are exceedingly nxah, and 
very numerous. The dorsal fins are two in number; the anterior one 
(a. Tab. xxxvii.) is ])l;iced in a sulcus, or groove, in the back, and apj>ears 
to have been capable of erection or depression; it consists of eight strong 
rayg, the two flwt beiiig ganiiihed with qpiiiea. The poiteiiMr doral & 
{h. Tab. xxxvii.) ia remote ftom the other, and compoaed of numcroua 
delicate rays. The pectoral fins are placed on the thorax, near the lower 
margin of the opercida. The ventral hns {c. Tab. xxxvii.) are attached 
to the abdomen, opposite to the anterior donal fin. The anal fin is un- 
known. The tail appean to have been rounded, but no perfect i^tedmen 
tit this part has] been obtained. The tongue is occasionaUy preserved* 
(vide Tab. x\i\. fig. fi. Tab. xwiv. fig. 7.) It is of a triangular form, 
and its surface is covered with numerous papilhe. The air bladder is of 
an elongated oval shape, and Hei in- the Mkmm, imnedtatefy beneath 
the ipne* 

From the preceding description, which comprdwnds aD that is at 
preaant known oonoeming thia carious ichthyolite^ Uie «M^nal appears to 

• It maysc'cm scarcdy credible, lliat a ]iftrt of such dclicaU- structure, bIiouUI he presened 
in a mineTmlixcd state, yet the f*ct it unqucatiooablc : I have three specimcni in my cuUection, 

iawUehitiiclaMlrilim. 
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have borne some resemblance to the Mugili but its dentated maxilhe, not 
to mention nHSbat obrioui iSiBhnaeea, diatiiigulBh it fltom tlw neent in- 
dbiduab of tluifc gemifl. 

The structure and situation of the anterior dorsal (in, and the re- 
ticulated scabrous surface of the luxly, is similar to what is observed in 
some species of Balistes ; but the fossil before mb, does not present the 
sUghtest analogy in any other respeeti to tlmt tiibe of flahai. 

The ipeciiiien figund by Cuner, and detaibed by fiUnville, under 
the name of Amia ignota*, possesses many characters in common with the 
fossil before us. It consists of the skeleton of a fish, attached to a block 
oi psum. It is twelve inches long, and four inches high ; the head being 
eqnal to oiie4Juxd <rf the kngUi. It has tm> dond flni ooeoiqriiig Ae 
aune xdatife situation with those of the Sussex fossil; dieventnl fins 
also correspond; the lower jaw is funiished with many small pointed 
teeth, and the tail is rounded. But the angular form of the head in A.? 
Lewtuenm: the spinoos nys of Ae aateiiw donal^ and the scabrous 
atmctafe of llie sesleii^ sepomte it most decidedly from the A. i^ote of 
the Fiendi naturalists. 

Tabb xxxvii. A portion of the Ixxly of Amift? Ltmmtnm. 

a. The anterior dorsal hn. 

b. The posterior dond fin. 

c. One of the ventral fins. 

The whole suxface is covoednith scales in an endknt state of ps»- 
senation. 

'lab. xxxviii. A specimen imbedded in chalk, the scales being almost 
cntmfy nmoved. 

a. The lower margin of the orbit. 

b. The maxillae, with two teeth in the upper jaw. In 

another example the teeth are preserved in both jaws, 
e. The impresaimi of one of the opercuk branchialia. 

d. One of the ventral fins. 
9. The air bladder. 

* 3 ft — I Pirf ■ #J5B<. KA Tw. A: Jii%s«K ^ OH 



Digitized by GoogLe 



VPPKR, OR FLINTY CHALK. 



S41 



Tab. xxix. fig. 6, the tongue detached from a large specimen. 
Tab. miT. fig; 7» « vertical aaetinioif tiie head, tlietoiigae lemaiiiiiig 
in atu. 

Locality. Lower chalk, near I^ewes. 

118. The lower jaw; vertebra, iScc. of an unknown fish? Tab. xhi. 

The foflsils delineated in this plate were imbedded in the same block 
of dalk, and moat probably belonged to the aame individnaL . They eon- 
gist of part of the lower jaw, aeveial tuaks ot defencei^ a veitebn, and a 

cgrliiidrical bone. 

'Hic jaw, fig. I, of which the right side only remains, is attached to 
the chalk, by its inner surface, the exterior being exposed. It is 5-5 
indwalong; l*8indiiride;aiid(^5indiiludcmflnntMteontain8twdve 
amooth pointed teeth. Theie are sli^tly oonvex, tetj brittle, and 
possess a glossy svirfac*. 

The three anterior ones are gently curved ; their fangs arc hollow, 
and placed in sockets that extend almost to the base of the jaw. The 
nine poaterior teeth aie of a lanceolate fimn, and pnlialily destitute 
of fiinggi appearing as if attached to the jaw by anchylosis. The two 
anterior and posterior teeth of thi.s set, arc placed close to each other ; 
one of them is very small and delicate. A fragment of bone is imbedded 
unme^atdy above the poaterior part of the jaw ; and although it k too 
hnperihet to admit of any latiiftetorjr conjeetnw of ita nature^ yet there 
apema leaaon to mppoae, that it may be the remains of a palate bone. 

The specimens figs. and 4, are corresponding portions, and were by 
accident broken from tlie iront of the jaw ; but the edges of the respective 
pieoea were so anidi mutilated, that I have been unable to ascertain the 
pndae situation th^ originally occupied. 'Hiey eonsiat of a portion of 
the jaw, with the remains of five tusLs or defences, only one of which is 
entire ; these resemble the teeth in the fos.sil figuretl by Faujas St. Fond, 
Hist. Nat. de la Montague dt St. Fierre, Tab. xix. fig. 10; which that 
distinguished natuiailat describes as ^JPerHon de meekoire d^um poiuoit 

MOMMIlf.'* 

The TBTtelna (fig. S.) ia de^y eoncave on both aidee^ and the inner 
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Hurface is marked with numemu annular ridges ; a small portion <^ the 
^inotu prooeas still rennuna. 

The tMme (fig. 5.) » ^findikal in iJie oentn^ but tlw two extramtiM 

are nearly flat, and eitend in oppofiite directions. These parts have 
suffered so much from compression, that it is scarcely possible to ascertain 
their original shape. It seems probable that the^ were once convex, and 
fimned ufaa^klmg wa&em if tlus cfiman be coneet, llie bone magr, 
}wifaa|M» bave been a Inunenu. 

Of the nature of the ori^al animal, I must confess myself incapable 
of offering any satisfactory conjectures: the faiij^s of the anterior teeth, 
like tliose uf the crocodile, are huUuw, tixed in i)uekeb>, and not attached 
to the Jaw ; but their smooth polished surfiwe^ and flattened fimn, sepaiate 
them mast decidedly from the animsk of that tribe. The posterior teeth 
are affLxctl to the c<lpc of tlic jaw, a nuxle of dcntaturc olwervnble in many 
kinds of tishes. 'Die structure of the vertebra is decidedly that of a fish, 
the conical cavities being very deep ; and it possesses the annular markings 
so conslantly observable in the vartdme of fishes. The cyBndiieal bone 
is too mvich injured to allow of any correct inference lieing drawn from it.. 
From these circunistaneos it seems ])robable, that the remains before us 
are those of an osseous fish, of a species, and perhaps genus, distinct from 
any previously known. 

LoeaH^. Upper dudk, near Lewes. 

1 1 9. Vertefane of the fossil Mon i to u of M asstmcht. 

Tab. xxxiii. fig. 13. Tab. xli. fig. .'i. 

The quarries of St. Peter "s mountain, near Macstricht, have been long 
eelebnted fiir the Mmains of one of the most extiaoidinaiy oviparous 
qpiadraped^ hitherto disooTered in • fisssil stata Several magnifioent 
specimens of the skeleton of this animal^ arc figured and described in the 
splendid work on the fossils of that mountain, by Faujas St. Fond ; and 
the nature of the original has been ably elucidated by M. le Baron Cuvier. 

These semmns hanrenotprevionsly been notioed m England; and in^ 
deed, have been iband in the immediate vicinity of Macstxicht only { where 
Ihey oociii b * sol^ jdknrislv caleaneoiiB ficestane. This limestone 



Digiiizea by Google 



UPPER. OR FLINTY CHALK 



reposes upon the flinty rhalk, and oontiiai bedi of ffinti poiftetfy le- 

■embling those of the clialk formation. 

The vertebra; represented in the tigurt^ above referred to, are from 
thie Uppor dudk, near Leva; and being found in Uie «nne quarry, and 
at a short distanoe from each other, may probably have bdonged to the 
same individual. I-ikc those of the crriaxfifi; tnnnitor, ingvanas, and the 
•creator ])art of the saurian animals, they have tiie body convex posteriorly, 
and coucuve anteriorly ; a structure, that distinguishes them from those uf 
the oetaoea, and fishes. 

The bone, fip. 1 3. Tab. xxxiii. appears to oorresjwnd most completely 
with the posterior dorsal vertebra? in the spinal cohiinu of the Maestricht 
monitor, figiu%d by I'aujas, PL 5ii ; jiarticularly with the tliird and fourth 
vertelxa^ reckoning from the left hand of the specimen. The body of 
tlie veitebim ia lathcr comprcaaed, about two inchea lon^ and 1^ indi 
lligfa; the &oe is slightly elliptical. The convexity of the posterior 
extremity is but slight, and the < ()iicavity of the opposite side of a cor- 
responding depth, the surface being perfectly plain and smooth. The 
apinoua pioeeai^ of windi a fragment only zeinani% ia oomproaaod, and 
oocupiea the anterior fimr-IUUii of the body of the Tortebm. 

The specimen fig. 9. Tab. xU. contains two vertebrae articulated to 
each other. They are shorter than the one aliove descril>e<l, and each 
has an inferior apophysis. In their general characters, they resemble the 
vertebne ddineated in PL vn. and viiL of Faujas ; thoir bodiea are 
eomprea a ed, and their lengUi and hei^t neariy aqoal; their ftoea are 
eUiptical in a vertical directum^ the transverse diameter being 1*1 inch, 
and the longitudinal 1"5 inch. The dorsal apophyses are njirrower than in 
the preceding example. The inferior apophysis is strong, and rounded at 
the baae,and suddenly eon tmeta into a qnnous proceas^^rich when entire, 
was probably semal inches in lengtli. As this appendage ia placed rather 
laterally, it was suspecteil that another might exist on the opjwsite side, 
and that the union of the two would form a triangular bone, tx)rres[K>nding 
to the ro8 en chevron of the crocodile, and other animals of the lizard tribe. 
To aaoettain this pointy the dialk ma removed ao Ar aa waa piaoticabla^ 

IBS 
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but not the slightest trace of another process could be discovered. This 
cueumstanoe ponied me ezoeedingly ; and the difficulty of ezplaiiiing .it 
was increasedt ujKjn jKjrceiving that the apo]»liys('s in question wcreper> 
fectly imcliyloscd to tile bodies of the vertebra*, iiiul not unitwl by suture, 
as in tlie recent lucert^. A careful perusal of Cuvier's observations on 
the ABteological characten of the monitor of Maestricht, .enabled me, how- 
ever, to expbm this iqipaient want of agreement, in a v&rj aatuActoiy 
manner ; the reseaidies of that philosopher having shewn that ihe posterior 
emtdiif rcrtf'frri-p possess the striietiire here described, " /'os en chevron n'y 
«tt plus articuU, mats soude, tt Jail corps avec dies." The situation of this 
iaArior process, presents also another strikii^ proof of the identilgr of the 
TBrtefaTB befine vb, niA those of the Haeslriehit nonitor. Im the £sud 
tribe in general, the chevron bone is placed at ^t»e Junction of the v(>rte])r{e; 
and in the monitor, at the posterior part ; but in the animal of St. Teter's 
mountain, it is attached to the middle of the vertebra:, as in the specimens 
befiweos. 

That the reader may fiitm his own opinion upon this interesting 

subject, Cuvier's anatomical description of the vertebral column of the 
Maestricht animal, is liere subjoined. The extract is rather long, but it 
will not be deemed irrelevant, when the importance of extreme accuracy 
in these r os e a rc h es is dnly eonsidered. 

*^TaateB oes vertebres, com me celles des crocodiles, des monitors, des 
ingunries, ct cn grm ral de la plu{>art di^ saurieiis, et des ojiliidiens, ont 
leur coqis concave en avant, et convexe en arriere, cc qui les distingue 
dkjk notablement de ceUes des cetaces qui I'ont ^-peu-prbs /lAme, et bien 
pins enoove de eeUes des poisaoni^ oii il est craua6 des deux odtte en odne 
ooDcave; 

•I<e8 antf'rieures ont cette convexity* ct cettc conoa\"it6 beaucoup plus 
IMononc^es que les jtost^rieures. Uuant aux apophyses, leur nombre 
£tafalit dnq soites de ces vertbbres. 

"Les-premiirB^ ont une apophyse 6pineiise snp^rieurck longne et 
comprim^; une inf&rieure termin£e par une concavity ; quatre articulaires 
dont les post^rieures aont plus conriss et regpident de dehoon^ et denx 
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tnuKmtaet, gvoaBes et courtes ; oe sont Ics dernit;res vert6bres du cou et 
les premiJSres du dos. Lcur corps est plus long que largo, tt plu« large 
que haut; les faces soat en ovale transverse, ou en tigure de rein. 
D'autMS^ ont I'apophyie iuftrieuie de nunnih . mail rowpmlJcnt aus 
prtcMentw pOur le rate; ce aont les moyennea du doe. 

**n en est enmity qui n'ont plus d'apophyscs articuhiiea; oe lont lee 
demi^res du dos, relies dcs lombes, et les premieres de la queue ; et leur 
place partactlli^ se rcconnoit 4 leurs apophyses transvcrscs qui s'aUongent 
et e'qihitiMent. Les fiioeB ■rtkidaiieB de lenr oorpi lont prcsque tikn- 
gukuree dans les poet^rieuvea. 

" Les suivantes ont outre leur .ipopliyw! /pineiise suprrieure et les 
deux trausverses, ;\ leur face iuferieure deux petite» facettes jwur porter 
I'os cn clicvron ; las faces articulaires de leur corps sont pentagonales. 

«Paia U en vient qm-ne diflbrfent dea pMSoMentea que paceequ'dlea 
manquent d'apophyses transversea. EUea fimnent une grand partie de 
la queue, et les faces de leur roqis sont en ellipses, d'abordtrans^'erses, 
et ensuite de plus cn plus coinpriinecs par les cotes. L'ofl en chevron 
n'y est plus articulc, mais soude, et fait coipa avec elles. 

*■ Enfin, ka denii^nsa de k queue finiaBent par n'tenu fduad'apoiiliyies 
du tout 

" A incsure qu'on approche de la fin de la queue, les corps des verttVbres 
se iM( ( uuisi^scnt, et presque, son commeooement, ils sont moins longs 
que larges ct que hsuts. LeuT knguew finit par tee meilU aurindfe 
que lenr bauteur*.** 

From this invesUgation, I think we may, without hesitation, refer the 
vertebra; lx*fnre us to the fossil animal of Mai-strieht -j-. The spedraen 
Tab. xxxiii. tig. IS, is evidently one of the posterior dorsal vertebrse; 
tkMe repieaented in Tab. xU. fig. ^ are two ot the posterior Tertebne of 
the tail 

• Jnitiuttix Fmitei.Ttmt ir. JmmulitMmtrtAt.'f. M, 

t TbU opinion b eoofimad bjr the uIj w ii i sUu bs of tir. Koii%, lAs oU^MtsM ^ tarn- 
psring (be drawmga of the Sunez apccimeni, with the w rt t hM of uw Maeitncht HMnu^ hi 
OS Britiah Muaeum; and expieiaedhhiiKlf pciftetl/ oomrhieed of their idtalily. 
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In conclusion, it may be observed, that Cuvier has asoertaineti that 
the original animal formed an intermediate genus, between the lizards 
with a long tnd finked ttmgae, inehidiiig tiie ntutUon and eomimn 
lizards; mod thoie irhb a short tongue, and dentated palates, comprising 
the iii^uavtif!, mnrhrm, and anoUs. This pcnus, he thinks, woidd only 
hare been alhcd to the crocodile, by the general characters of the lizards. 
The length of the entire skeleton appears to have been neariy twen^- 
finirftet^theheadbeu^eqaaltoanzdiof theiHiolelaagth. Thetail 
must h.'ive been vaiy Itrong, and the widtih of it^i extremity so con- 
siderabli , as to have rendercxl it a poweifiil oaTt by which the animal 
oould stem the most agitated waters. 

FiNHB tiui peeufitf sivactiisi^ and fiNni ihe dauMsftar of the organic 
nmainB with whidi thow of the Maeatrieht aainul are aModatcd, theie 
k evety reason to conclude, that the ori^^nal was an inhabitant of the 
ocean ; a circumstance very remarkably since none of the «»«««j"g laoectae 
are known to live in salt water*. 

Locality. Upper dialk» near Lewes. 

ISO. A conical acriated tooth; pvobahly of aome apeciei of laoecta? 

Tab. xxxiii. fig. 1. 

This specimen is of a conical form, with the apex truncated, and the 
surface finely marked with longitudinal grooves, and striae. 

It beaia aome TCMmbhnee to the teelh of the Ichthyosaiuii^ Gi^^ 
&C. but does not {possess characters mlBeiently dedatva^ to admit of ita 
being appropriated to any of the recent or fossil laccrtfc. As a rare prf>- 
duction of the chalk, it is worthy of notice, and it aiibrds another proof of 
the little that is at present known, conceraing tiie organic remains of the 
chalk finrnatioD. 

Locali^. -Unper chalky near Lewes. 

• Vils Gbriai'li tntamtiog description of dM muiH of the aahMlofMMitHdit Jmr. 
.Ah. Tons iff. 
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xrv. 

im. FORMATIONS ABOVE THE CMAUL 



Tbb flatnmritinie district, extendiqg on Ibe Mmdi ride of the "Domu, 

from Emsworth and Bracklesham, to Brighton^ ia oompused of varioui 
deposits of day, sand, and brick -<'arth, reposing upon the clmlk. Accu- 
midations of similar materiuk, enclosing waterworn blocks of sandsstone, 
and boulders of a coarBe, ferruginous breccia, occur also at Falmcr, Lewes, 
Kddii^;lioe^ Newlwvcn, and Chunptiiig oMrtle; Then aie eridentlf the 
Miins of strata that formerly existed above the duU^ and were prabaUy 
of considerable thickness, extent, and variety. 

The class of deposits to which these belong were but imperfectly 
known, till the leseardies of M. H. Coma, and Brongniart, in the 
cnnMHUof Fkrii. The puMieation of their —ler^ delineation of the 
&oirruj)/iie Mineralogique, of that district, excited universal attention, 
an<l attached to the invcstif^ation of these strata a high degree of interest 
and importance. The inquiry was pursued with equal '^eaX and success, 
in our own country, by Mr. Wehiter, "wbo ^Bmufmd in Londo^ Hamp- 
afaore, and ihe Itleof Wight^aaerieaof faed% conwiieinding in their dm. 
racters, and geological position, with those of the neighbourhood of Paris. 
Insular portions of these strata have subsequently bt"en noticed in 
numerous localities of the EngUsh chalk, and tlie facta already known, 
aie sofficient to wanant the concluaMii^ that thej were fennerly aa 
extensive in this island, as on the continent 

To enable geologists to identify the English formations wth those of 
other countries, I'roft^ssor Ihu kland has constructed a tabular arrangement, 
which is admirably adapted to I'acilitatc the acquirement of a correct 
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knowledge of their geological relations. As this tabic will materially elu- 
cidate the nature of the tertiary depoidts of Sussex, and has hitlierto ap- 
peared only in a peckidial waA*, we shall lolgoiii Uttt port of it which 
relatefl to the pro w a t mbject 

A T(sh}ih:r Arrnngrmrnt of the Rocks that occur in Eniflunfl, n ifh their Equivalents 
in certain Di^tricls un tlie ConUnent. liy Uic Rkv. 11' m. BucALAJfu, Projessor qf 
Mhterd^ tmd GetOogy in the Vnbwm^ tfO^fitrd, F.R.8. 4e. 

ENGLISH FORMATIONS. FORMATIONS ON THE CONTINENT. 

AiiLvnuifi'. AiiLvmni. 

Effect <^ cautes now in action. Fffect of causa now m action. 

Mud of men, deltas, gmvel of tomnte. Suie u in Englnml, but on a larger Male. 

DiLDviuM. Diluvium. 



Onwel and rolled blocks both on I 
in «dUe*> not produced by any cauM now in 



Chavd «r tfw viDiee of die 11uai% Se- S uper fi e t al gravel coverinB the regular ter- 
TCm, and Htnnlier. tiary strata of the vallies of tne Po, the Danube, 

and Geneva. 

Bloeluof CiunlMfland granite in the plain Granite Uocka on the Jura, ebom Ncuf- 
of ShfopddM, near Bridgenorth; aitd of chatel, and m Ac Selete aMaBtaiH, near 6e- 
Gn^lf^nribcrinl!'^ on die of ne*a.° 

Tbetubt FOUHUTIOM. 

■nd HiafiliiNliMiw. Ba^m of Paris, voiBeB of die Pe, the Dir 

nube, and Switieiland* 

L fMlwnter Limetlmu. \- CaJealre ItlBmt Dtmce. 

CUti Ue of Wigliti Buin of Paris; Friciii-bcr^r, near Bi>rni«; 

St. Sapphdriii, near \ cvcy; Hur({cii, near Zu- 
rich; Loclc on tlio Jura; Millcv nf the Rhine, 
three niil: s N. E. nf Haslc These arc prin- 
cipally comiiiKcd i)t' m.irl stonr', riiiil riuitaiti 
bcJ» of coal with freshwater shells iiucmiixed. 
Oeningeq, near SehafflmiMiV widi fieiii water 
fish. 

I . 

diraedj dw n*«iie of dtit irkich lue been adopted 



tlii.drii.tdde FtafamJIwUaBd «m with tjie ugpemiaat or neweat deporfti^ n 
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VmiM VkMliK mk. Mtmtm BwiaL 
iallianllaf ofdnPHK 
Vlen 

Hblw^ B> of Yvctdn^ hi 



LonMMi-B. AfneoM, h dw bMin of dw 



With nlaiKa uid ntaifiM Mi. Witii plonti 

Ueo^Shcfpqr. MoMe Boica new V< 



PappaolMiin, (nrolMbly 
bum^ (probikbiy). 



)l Ffab of Mount La> 



8. i%g«K CZoy Formatioit. S. Plastic Ooy /Wmtfibn. 

Cikjr, umA, uaA, ud gmfa^ «ifh wuiiiB Beds of clay. omiI, Mad, and garni, vidi 
** Burine shelli. 

of Londoi^Hinti^iindDonet B«niiofPari«. 

All the e<)Re« of the nlaina of J/mbwdy, 
nemr Parma, I'lAcenn^ JUli, TMb^ "* 
VoDoy of th« Uimube. 
Voley of Ocmw md ( 



4. Pudihncsl'in, rif IIir!lhti!.:h:>,\ 4. Kagtlfiue qf SlcUxtriand-, Como, and Saltxburg. 

Druid Miulatone btocks of Buckingham- Puddingitone of Riga new Loceroe, and 
fhiie, WaM^ Donet, and SuMi. «f Biqgenl^ of Laka Cooitaneai 



t. UguUmiii&ameCoA tmpufialFioi 8. Z4piUe tmi Gbmce OhO. Fe^fitl, md mtd 
CoA fir Bui. 

Ahmi B^. Ua of Wjglit M t I! l a and Anlgnan n dia VicwMboL 

!• instii II. H:n iiria. 

Corf) day pit% Ida of PUrbedb 'I'ltmonitur. 'l'. n<lorf, MirshacU, ariit .ill tlx 

coal-]iiis ill till ■.alley of the Danube above 
\ ii'iiriii. 

Marburg in .Stvria. 
Lcoban in Styn^ 

It is not implied that the above five subdividoiMl pnrtft of the tertiary 

formations, miiintain tlie same relative order of succession in England, and 
on the Continent; most of them probably- ultcriiute, but they arc all more 
noent than die dulk of England, Fiance, and Italj. 

SwoNDABT FoBVATioya. 

Chalk. 

La i y p fO f iortion of dia S.£. of Eaglaad. Craie of the French, encirclin^r and foi 

dm baae of the baain of PariH. 



Younger .Xlpirte linu-«toDc of the Euganaan 
ad Vicentiiir IlilU in Italv. 
Port near Lunenburg, close to diO 



die aide uf Hamburgh. 
Caade of Cracow w Poland. 



K K 
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Green Sand*. Craie Tn/crieur of the French. 

Lw yp opottioo of the S.£, of EnghmL Quader sand^cipn, And Planer Kalk, o( Wer- 

• ncr. Younger Alpine limestone of Savoy, 

furming the summit of the high ridge from 
Mount Varciis in tlie rale, of tlw AlfW, of IXip 
bkret, in the lUione vaUey. 

In the preceding arrangement^ the excavations or hoUows in the chalk, 
containing tlie tortian*' formations, arc termed basins; and these are 
fiirther distinguished by tlie names of their principal iocahties: thus we 
hafe liw Phi^ LoDdoii» and Idb of Wi^t hnaa j the two last maii- 
tionedt comprehend the whole of the tertiary beds that have been noticed 
in England. 

Accortiiiig to the plan of the present work, tlie alluvial and diluvial 
beds, will be hereafter described. The iireshwatcr Uiuestone does not 
occur in this ooun^t the Druid sandstoiMs Plastic day, and London clay 
are therefore the only mfflnbers of the series that oome under examination 

in this section. 

The Druid sandstone occurs in the form of boulders, promiscuously 
scattered over the sur&oe^ or imbedded in diluvial deposits. The Plastic 
and London day oeenpy a considerable extent of oonntry, and form the 
low maritinie district of the south-western part of Sussex. These beds 
are suppmod hy Mr. Wt^bster to have belonged to the Isle of Wight 
basin ; to obtain a clear idea of their geological relations, it will therefore 
be neeeiMUj to take a brief vieir of die extent, and diaiaolen^ of that 
oelebnted depnaion of the chalL 

The district comprehended by the Isle of Wight basin, is about 100 
miles in length, and ;it its greatest breadth does not exceed twenty miles. 
The southern side is fomed by the highly inclined cludk, extending from 
«]ie CidTer CBffli^ at the eaat end of die Ide of Wight, to White Noae^ in 
Donetlhiie^ fire miles west of Lulworth; the north side by the South 
Downs, that poaa firom £eachy Head, to Dorchester, in Dorsetshire. The 

• Ftafem BucUaad coattaiiM dUs simvinMat dm to 
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•traUl of whidi these hills aitt eouposed, dip geaenBy htm IS^ to 5* to 

the south; the inclination vaning in different places. The south side of 
the basin must therefore have U'cn extremely steep, while the slope of the 
north side was very gentle. The western margin cannot be distinctly 
tnoed, aadihe flsstem is now entiidy dest roy ed, the sea flowing through 
the opening*. 

The strata contained in the Hampshice or Isle of Wf glit iasii^ fimi 
five princdpal divisions, viz. 

1 . Lowest marine formation over the chalk, including the plastic clay 
and sand, togethev with the Loodon day. 

S. Lowest flesh water formatioii. 

S. ITpper marine formation. 

4. Upper fresh water formation. 

The aiHwated sketch will illustrate this deseiqitioiik and shew the am- 
nexioti l)etween the outlying fin^gmeats of these beds in Sosaei^ and those 

of the Isle of Wight. 




The lemains of the terliaiy ibnoations that occur in Suasei, admit of 

the jbDowing arrangement; it must however be remarked, that fiom the 

ruin and displacement to which they have been exposed, it is scarcely 
possible in everj' iostanoe aocurately to determine their geological r^'tjftng. 

Tertiary FoMiATiain n SvMBI. 
r Bouklen of ailioeous sandatone, mmb- 

• Mr. WAdtr m Uta^ mrt^ At CUk.Gttl^ limm. VoLi. p. IfO^ ttNq. 



J Sctttered oxer ilic surfree 
W dM Downa, out Ft 
iBri|^btiiii,Lnrw,«a. 
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FlMtie Cihjr. 



S. 



5 BadaoTdbxiBail, und. ftc 
I diote of Woolwich. 

Blnedqp 



Castle HOI. M 

; ChiaiEtii^CMlik^ te. 

in the Ueof 



Bo^or Rocks; Barn KuLks, 
between Sclsoa and fiognur; 
HoungaU-, anil StTeeCBfldnk 
wettof SeUea. 
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iMMimB Uocla aud bindden of lOioeow Miidata^ 
nukr quarts, and oocaaiooally cnvdoping dnik flinty and other eztraneouB 

bodies, lie scattere<l over the Downs, and on the ploughed lands, near 
Brighton, Falmcr, and other places. This sandstone is jierlectly analogous 
to that which occurs in Berksliire and Wiltshire, where it is distinguished 
by theprormoiBltennof "GnyXFeofAert;'* Of tUssulMtaiioe^Stoiielienge 
and other druidical monuments are oompofied, a dmimstance that has 
pivvn r'\>c to its present geological appellation. The cement of the beauti- 
ful conglomerate or puddingstone of Hcrtfnrcbhire, agrees in its characters 
with the dnud Mmdstmie, and from that bneaa. also 
Uoda abore die dialk, it is now geneially rappoaed that 1h^ aie both of 
contemporaneous origin ; the siliceous deposition, vlien it did not cnvelojie 
any forcit^n 8ul:>stance, forming the rock called the " Crej/ Wenthci-a" 
and when it fell among pebbles of any kind, composing a breccia or pud- 

Professor Buckland, and Mr. Webster, have ably mveatigated tlie geo- 
logical liistorv of this sul>stance, and it affords mc much pleasure to \ye 
able to corroborate tlieir opiiiions^ by the discovery of blocks of the sand- 
stone under cjrciinmtances similar in this coimty. 

The paddingrtone is eneedhtgty rare in Same*, but qMcimena wmie- 
times occur; and I have several examples from the vicinity of Newhaven, 
that oould not be dintingiiished from the Uertfordabixe bieoeia. 
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Examples of the siliceous sandstone may be seen on the hill near 
Leirai BaoB-eaune; at Bonner; m Stanmer Park ; and on the ploughed 
landfl near HogshroiTe fkrm. At Fahner, the pond that suppliea the viU 
lage with water is snrrouiuled with lar^rc masses of this substance. These 
boulders liave their edges roundcil and even, and cxhil)it incontestable 
proofs of long exposure to the action of the waves. 1 hey are of various 
riaei, some or them enseeding nfaie feet in length; theb colour ia either 
ivfaitc, or of diflTerent shades of grey, and reddish brown. Thdr tex- 
ture is subcrystalline ; the white varieties, when recently broken, much 
resembUng lumjp sugar. In a few instances they enclose eiialk flints 
di|^tfy worn, and smaU fiagmcnta of a daric green substance, tlie nature 
of whidi is unknown. 

Boulders of druid sandstone also occur in the shingle bed, and calcap 
reous dc{K>sit^ at Bri{[rhton, and may be observe<l K ing on the am nhorc in 
considerable numbers, after a recent fall of the elifts. 

Upon oom]>aring the sandstone of Stonehenge with that of no 
perceptible difference can be detected; and in this county, 8S Well 88 in 
Wiltshire, it has been employed by the earlier inlmbitants, as landmarks to 
denote the boundaries of towns*, and villages, or to commemorate the 
nte of battles; as sepuldinl stones, to perpetuate the memory of their 
diie&; and as altars^ on wh^ to saerifioe to their gods. * 

Xo re;;ular stratum of the druid sandstone has yet been discovered in 
this country, and its geological position is still undetermined. In the ta- 
bular arrangement of Professor Auckland, it is placed below the plastic 
dayf ; and if the cUA at Brighton (hereafter described) belong to that 
ftrmation, there is oondusiTe evidenee^ that the appropriation iseoneet 

• Tlie frequent wciirrenoc of larcp <tm«r.t], !,l,„Aii of sti>nr, on tlx- Immularv line of vi|. 
ItgM and parisheii, in thesotitli-ciistc'iti part i)f ^us^<•\, miis! have t>ecil notire<i bj inaii\ iif'my 
Milder*. A large Imiilder of ilriiid nandstonc iilaLcd ttt the conipr of h daniT't iMnc. u, .St. 
Aim'* parish, fonni the western boundary of the borough of Lcwr, Simil.ir hk s :.ri not 
unbequent in the Urge tumuli on the Downs; aevt ral may he seen near Lewes Ilace-cour»e. 
It y»fc»l>jg » 'hat the ancient Britnnt! regarded this sandstone with supcrstitioui vencra^ 

nan ; «» nilidH tmployinu it in the construction of their temples, kist-vaens, &c., thev con. 
Mtlad dw pdMM waA niialler stoneii into amulets and beads. 

f Oaa fimMronuion, this gentleman referred it to the plastic clay formation; and con- 
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It appears to be more nearly related to the " Cakaire ttUiceux " of 
M. M. Caviflr, and BioqgiiiMrt» lliaii to any odher of the tertiwy fiiinii»- 
tkns of Fnnee*; but that depont is stated to Ha above the plaatiedaj-t>i 
fittoie obaemtioiis can alone neoocile thu diiaqpeney of opiiiion. 

ridered it m a nmAcr of that aeries of intfokr afamMinM of bedi of dajr^MBd, nd gnnd. 

Geological Traniaetiofu, Vol. iv. p. 801. 

* My friend, Chas. Lyell, Jun E*<). of Bafdcy Lod|p^ Hn^MUre. upon set-ing tite 
bouldcra of divid MtwUtOOe in the vicinity of Lewes, wai immediately stnick with their re- 
•emblancc to dMMOof C^leaire tilieeux in the formt of Fuiitoiablcau. 

t Calcairb stucEVX.— " La formation dont nou* allons parkr, est dans une citaatwD 

Seologiq|ue paraUi-le, pour aixtii dire, i ccUe du culcnire marin. EQe n'cat utute ni au-deaaoiu 
'all^ m au deasiii, mais i cdii, et semble en tenir la pkoe dan Vimmiam da lemiii 

Ii'alle recourre k Vett et au sud-cst de Pari.'). Ce tania oil plaet iaafdilaieat iw dnm 
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fm. 10. PLASTIC CLAY FORBIATION. 



In confimnity mUb. tihe nomendatun of M. M . Cuvier, and Brong- 
luarti a pimcipBl ^viaion of tihe tertiaiy fonnatioli^ amaiBtiiig of Taiioua 
beda of sand, clay, marl, and gravel, is distinguished by the name of Flattie 

rinv. {Ar[:iUc Plnsti/jnc). An attentive examination of the general 
points of resemblance in the physical characters, and organic remains, of 
theae imgular altenutioM above the dialk, kavea no doubt of tbeir being 
membeis of a aenes of nearly contemporaneous depontianat intefinediate 
between that formation and tlic London claj'*. 

A fine series of beds belonging to this division, occurs at Castle Hill, on 
the western side of Newhaven harbour, lying upon the chalk cli£^ which 
an th«re aboat fiffy ftet hif^ The summit of the hiD is brafcen and 
rugged, and its appeanmoediflbn so remarkably from the smooth rounded 
surface of the surrounding downs, that the geologist, even at a distance, 
mndd suspect the existenoe of stiata of a very diasimilar character to any 
lihat edit in its Ticinit|r. Tonwda ihe lea it picienta a steep dediviiy, 
having nnmeRMia sheh^ngp, and flasuKi^ oeoaiioned bjr repeated slips 
of tiie stiata. On the eastern brow, an ancient circular entrenchment still 
remains; and from this jioint the beds extend alwut one mile westward, 
where the chalk clifts are covered only by a tliin layer of whraceoua clay, 
and vegetable mould. These dqioBita were fint noticed by Henry War- 
buiton, Esq. F.S.S.» secietaiy to ^tue Geologi e al Soaetj, ftc, and have 

* Gtot^gkal liwuaetuitt, VoL iv. p.aOO. 
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ndMequentfy. ben. dcacribed hy Me. Webrter, and FkoAmr Bnck- 
bnd*. 

Sbctiox op m Steata at Castls Kll, mtk Nbvbatik. 

(Vids Tablet Ti) 

Thick-net*. 

1. Chalk with ffint% ... . 50 feet 

9. Oehiaoeous day, enntrining hgdmte and MAfii^pAqlir of aAf> 

7»r/<e, and erjf^oBized sulphate of lime, about - - \\ feofc. 
. 8. lirercia of green sand and chalk flints, the latter oOTWed irith 

a green mdJierrvginoM crust, - . - 1 foot 

4. Sandt tdfrnAm ahades of yellow, green, and ash colour, 20 feet 
■ 6, Bhie di^ with marl of a w^iAiir jfelfow totour; indnding 

bnge eryatab of m^pAate ifUm, with jfSrow wA filiated 

gypfium, - - - _ - <2() feet. 

6. A seam of turturbramU or con/; about - - - 6 inches. 

7. Indurated reddish brawn mari, the lower part daty, contain- 
ing impremom tfUmot and caata of eaitlua, qfclade$, a few indiea. 

8. Blue clay, containing an immense number of shells, chiefly' 
of the genus cerithitim; tcetli of a species of sf/tialus, &'c 
This bed is traversed by a smum of pyrila, a few inches ^ 
tluek, containing eaata of eeriliUa.* ... 

9. Ilue cky with bralm bivalve didl% ^tpoMiitly of the ge- 
nera ct/lherea, and n/rnie, . . - - . 

10. A bed compose<I almost entirely of oyster shells held togetfacr 

by an argilluceous cement, about .... 5 feet 

11. SQuvimnt oonaiating of yellow and finm oolouxed aand, with 

* Rwiiling within a short diituiee of Caatle IliU, the intetoting chancier of tu be<i*- 
biid kny abiee cn^agL-d my attentioD; but from want of lekura to amnge the notes I bad 
tal«i^ my obMmlKHis have beca utidpitad by tfa* gentiemen above mmm m cwy iaiport- 
ant faMwula*'. 
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pebbles; the latter evidently Ginned <^ broken dialk flints 
rounded by attrition, from - - - 10tol5 fieet. 
The odineeous day (Xo. S) omtaiiw the aubitanoe that has ren- 
dered Outle Hill so interesting to Urn nuaenlo^Bt— the n^n^ate of 
ahlMtne. As this mineral is peculiar to Sussex, or at least has not been 
discovered elsewhere in England, a particular description of it must not 
be omitted. 

Hydrate and nOmlphate of dumine; Brit. Mkt. Tab. 499. AnmOi 

^PhihsopAtft Vol ii. p. 238. 

This substance is imbedde<1 iti n Liyer of ochraoeous clay that lies im- 
mediately upon the dialk. Tlie bed is situate nearly midway between 
die summit of the cUfi and the seaFshofc^ and therefore cannot be ex- 
amined ivithout nineh difflenUy, and eg p os an e to oooadefaMe danger*. 

The fint ipecimen of the subsulphate was discovered by the author 
among some gravel that had been brought from Ncwhavcn, and was 
lying in a wharf near Lewesf . A few months afterwards, Mr. Webster, 
in a geolcgical onc tt Mion akiig the Soflsex eoosl^ eoUeeted a specimen at 
Newhavm. This was analysed by Dr. WoUaston, and finind to eonwt 
of alumine, in combination with Sttlphuiie add, and a small pvopoctiOD 
of silex, hme, and oxide of iron. 

This mineral occurs massive, in veins, and in tabular and tuberose 
maaies; the ftnner frequently attaining several ftet in length, and the 
latter exceeding three or four pounds in weight. It appears to have 
been of stalactitical origin, and is supposed to result from the dccomiwsition 
of iron pyrites, and the reaction of other substances. As the suixTin- 
cumbmt strata contain all the elements necessary for its production, it 
pvobdily has been introduoed into its pfeMnt atoation by inflltralian|. 
When puie^ it is peifec% whit^ but ia genenlly more or km dis- 



• Specimons may ni^'itTttHy ''<■ fi und ani injr the ruins of the cliflk that lie scattered M 
die dlOR, from Haifa mile to « mile wc^^t df Newhaven harbour. 

tyUe Mr. Sowcrby'g deacription of this subatanoe in British Mineralogy. 
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eokmied by an intemiixtufe of ydW oHqr. It b doll and ofMqne^ vn&t 
an earthy fracture, and yields to the knife. It u infusible at 166° of 

Wc(1jjavo(h1 ])iit fuses rapidly when exposed to the stream of the hydro- 
oxygen l)low-j)ij)e : the result is a pearl white translucent enamel, a partial 
combustion taking place during ito fusion |. According to Stromeyer it 

Alumine^ - 30 
Sulphuric add, S4 
Water, - 46 J 

Cryilali of gypmmi are frequently diMemimted Amnii^ the inaaaes of 
dnmine^ and llie two anbatanoet cater into faiioiia atatea ot eoadMBatka^ 
aometimes giving xiaa to specimens that are semitranslucent. Chalk ffinti^ 
indurated ochraceoua day, and other cKtnnaona bodies^ are akn ooeih 
sionally enveloped. 

Frani the recent experiuMuta of Sr. Clarke^ it appears that tihe purer 
TOBWim of aluminite are destitute «f au^ihnrie acid, ttid caorist amaply of 
water and aluminous earth. Hence a »iispiciori has arisen that the sul- 
phuric acid in the examples analyzed by StroincytT, nnd Dr. WoUaston, 
may have originated £rom the presence ul' g^psuiu ; tUi«, however, is not 
the eaae^ ainoe in many spedmena H ia evident that the anlphate of lime 
has been decomposed, and the sulphnric add entering into combination 
with the alumine, has formed a true flul)su1phate. 

The hydrate occurs in friable masses, of the colour and consistence of 
magnesia : it adheres to the tongue, and may be reduced to powder between 
Ihefingeia. IntiuaxeapectitdiAnlhonitheaaban^ihat^wfaidipoaaeaaea 
wn w d CT ihle hafdnwiBi ***d it wiaaaptiHg <if ft flwy jwp Bfh 



■nil of m fcsothw MM liBHir tsraki. 

1 P«Bv/irMmi«|bMsditioii, 1819. p. 111. 



1 FkO^fMimHl^ Id sditioii, 1819. p. 111. 
|lndw«lMiiS oaaMdaat of geology, niinCad in 



lioBi on thk Migect: 
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The flints or pobbk-s conipo<«ing the brtoda (No. S) an dMmeteiind 

by their green and iLTrugiiious enists. 

This appearance in so pecuUar, that it irequently serves to identiiy 
die atuBtioiii fimneily oociqpied by the bieoda, even whae the stntura 
itself has been broken up and defrayed. I'hese pebbles are WBtteml over 
the plou'.'licd lands on the summits and sloj>es of the Downs, near Tar- 
ring, riddinghoe, I'ahuer, Stanmer, 13ormer, and many other plaecs in the 
▼icinity of Lewei. I lune abo deteeted Ihem in the alluvium of the in- 
to the finaudon of ndnliiito of ilimrine: tUi bdeooniM^ 

Mlaiite,aiidoridoofinmanll»Mniht." (MuHut ^OmrhAk 8 Vok Aro. laSL vS. 
U. p. Slit.) 

It ihtAmmb ^IWuerkf for Aqguat, 18S0. Mr. Cooper, of iho Stand, |^ • do. 
■eripdon of an •hiMfamn chalybeate •pring, situated on the oooit Iwtwoca Nemumni and 
RotthwdMO. Tho ModoB ritnatioa of thi» ■priBgwii<>t mem ioBBd,iBdMylwotfcoraiidT- 
HlfliomoeoidicdteHfaniii. I en Aoidbte odd noOiiv to Ae Moiriqg oxinei fim 
lb. Coopu'i ktter: 

D aubp^m af am Aluminovs Chalybeatf. Sprino on the coast qf Sussex, (fivm tt» Atmalt tf 
PkiUa^li^ Aug. 1818. Act. 11, No. 80, page 14k.) 

"DkabSiR, ■ Strand, J,d^, mo. 

"1 waa requested to examine a bottle of water whicli was brouf^lit tu mc fi ura ilie coast of 
SnMex, between NewhaTrn and {Icittingdean ; and altiiougli tlir quantity I had waa auD, 
(being only about a wine quart) yrt tlu-re war sufScitnt to aM-tirtain in gcoanl lUltalO and 
characters, without regarding the quantitien of its component parts. 

" The spring is situated, as 1 understand, alHiut iiiid«a> belweLii NcwliaTcn and Rotting- 
dean, at an elevation of about 15 or If! feet above tlie li vcl of the scu at high water mark. It 
issues from between tlie ditT> or fissurt a o) tiit- rhalk in Miinll .streams, and these when united 
pour forth from iJO to "i> galiuns in the hour. The challc about the pl.nce is every where tinged 
with an ochreuus deposit. It« tenijierature as it i.tsui's is fio" I''alir. and remains coniitantly 
the same. When I received it, there Wiw a dejMisit of a brownish colour, w liirh proved on ex- 
amination to be oiidc of iron. It* specific gravity, at tlie teniper.ilure of l>0 I'ahr. wa.s I'OTB: 
it is slightly acidulous, changing the colour of Utmua paper both before and after boiling, by 
which operation it depo»it« a furtlier portion of oxide oflroa^ and alao a Hide limo. RcagCBlB 
ahovit to contain tlie following aubataucea in solution: , 

Oxide of Lroi^ Lime, 

Alumina, Carbonic acid, 

Miu-iatic acid, Sodfc 

Sulphuric acid, 

" This la-it substance I will not be quite certain of ; but I exj>ect shortly to Ih- Mc ti> make 
a more perfect analysis, and to mve a better account of its situation, which ia of tiome im- 
portance, as ' "f— » ;* ~* fc-^;^,^ * — **" -f-* — - — — ' — — trWtfllTitir 
IS found. 

John Thomas CoortB." 

-TtDr, Tfa^fMaii.* 
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terior oCthe eoantxy. Watenram fragments of the tweoeia ooonionally 
occur in similar situations ; tome of considerable magnitude may be ob- 
len-od lyin<; bare in the ficUa near Blighton chuidi, Gokbtone-bottoin, 

and I'almcr-hill*. 

The Bclenites or crystallized gypsum (of No. 5) occurs in flattiih 
oyatabt ftom nx to ei^t indiM long^ whidi aie genetalfy in die fbrm of 

oblique parallelopipeds, or of rhomboidal prisms. The fibrous gypsum 
is depositetl in veins in the marl ; the fohatod variety occurs in large 
tabular masses, composed of thin laiuiuee^ and is Irequently coated with a 
coaly Bubttanoe. 

The <iirl i i r6f W »irforcogg(Na6)"q>peeiitobe «i i eh »gow 
Paris Basin, G>rfc castle, and Alum bay: it also resemblei^ the surtuilmBd 
of Iceland ; some sixH-imens are exactly similar to the Hovey coal. 

Hulled masses of this substance are frequently found on the sltore at 
Blighton, and wen fttmeify ao abondant as to be need fiv fhel bj the 
poorer uihabitanta-t'. They are provindally called slrombolo, a comiptioii 
ct Strom-boll< ii> strrtim, or fid c inilh ; the name pven them by the Fkmiogib 
who formerly settled in that town. 

'I'hc use of tliis substance was proliibited, on acooimt of the very 
oOfannTe ameD emitted dnnng its combastion. It waa employed by the 
late Dr. Kussell as a fumigation in certain glandnkr oomplai&ti^ and it is 
said with decided benefit. 

• The boulders of llii-. hrrrria, like tliosr iit'thr silicrtms sundstone, werp iispd in distant 
ages ai* gepuU'lii';il atones, limt ath one those, nrar Brighton church, an urn of tii<.'li an- 
tiquitv, containing human hones and a-shes, was discovered Ijv the lute Ili v. .1. DonuUigj^ 
F.A.j>. 

An immense hlock of this kind is sitiisited in IL.vc parislt, near the -Short-liam rtxtJ, and 
is vulgarly c.illed fii>ldstone, " from the Untisli w..nl r, /, m Iml'. it. iir , it is evideiitlya tubnen 
of the British period. This itone is in a line to the south of Cioldstone-lmttoin, at the end of 
which, close to the rise of the hill, is a dilapidated cirque, composed of Urge stones of tlu' samp 
kind. On the farm of Thomas Kead Kemp, Ks<j. opposite \\ ick, are two dilapidated kitt 
vtuns, fori'.u <i (it similar materials; and on each side of the Rritish trackwav, leailin-; to the 
Dettt's Di^lif, hlocks of the tame subetance mav also be ohM>rved." Extract a letter the 
hU Kev. J Douglass, to the Author, daf. .1 >iay. 1KI8. 

+ I^c's Hiftory of Lews and Driehth, imiimtf. Svo. 179.5, p. 

It is dillirull to imaiinne from vrhem e so \htuv a <|iiaiitity of this substance could have 
been derived. The tuurrow layer at Caslk llill, i» evidently tuu incoiuiderable for the pur- 
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The organic jemttiis iband in dieie dflpoaite m Aft fii^^ 

1. Wood. 

A small block of wood, with the ligneous structure wdl presenred, has 
beendiflooveradindienadoftiieDilimiiiii (No. 11.) 
S. ImpMMifluaiidwnuiMorieOTei^Tab. 

— — Brii. Min. tab. 500. 

The specimens figured in Tab. viii. and in Mr. Sowerbv'a Brit. Mm. 
were collected from the red marl (No. 7); but although oonsideraUe 
diUgenee hai been need to edd to Ihux mmiber, onr weeiiwlhee heive been 
unsuccessful, nor oen we discovw the pcecue spot from whenee Ihey were 
taken. They are peculiarly interesting, as they afford an example of 
leaves and shells imbedded in the same stone ; an aaaodation but rarely 



llie iupmnane in figp. 1| and 4vaietiian^ to bear some zeaemUanoe 

to the larger foiiitge of Plalumt crientalis. This opinion may pralMbly be 
correct so far as regards the genus ; but the cliaracters of the leaves appear 
to be too imperfectly developed to admit of the species beiug identified. 

Figs. 2, and 8, diffir in aame leepeela fian ihoie above deieribed. 

The upper bede of the "CUMiv aMiwi gnuk^ of FnnoQ, abo 
contain v^tal impressions ; but those represented in the " Essai sur la 
Geographic Mineralogifjue," PI. 2. fig. 1. do not correspond with the 
fossils under consideration. The French specimens are supposed to 
bdong to a speciee of JVemim; hamenr fhis may be^ it ii obvjou% that^ 
like those of Nieirbaven, they cannot have belonged to any marine plants 
although they nre now imbedded in the nudst of testaoeoua remains 
decidedly of marine origin*. 

8. Mr. Webster mentions that H. Warburton, Esq. discovered in 
tiie marl at Nenharai, leaveR pieciaely dnuhr to tlioee ^imed by 

r>; and no traces of it occnr in any oth«r part of the aiyMCHt ooMt The encraacfaineiits of 
sea at Brighton ore well known to have been Terjf extenatve within the few last centuries ; 

is it probiible that a ImhI of surturbrand formerly existed in the strata that hafa baa ' 

away? or was the layer at Castle HiU, at that period, sufficiently eztensiye! «■■ It 
fiwn the opuoote ami of Fnncel or from Alua bay, in tha Ue a Wi^t 
* Am Hm. Giqpt^ lift 
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Cuvier, " and also a ikuifc of ft tpadm of pdav-witfi fhft ytgMAt. fibm 

quite distinct*." 

4. The casts of shells in the specimens figured, belong to the genera 
eenVAndn* unio, and eydaa; the species of the latter resembles the 
Tjimwyi Ma^ra toMda, or mUnmeatOt vAuA u abo ibnnd alnadaiiti^ 
with cerilhia, in the blue clay at Woolwich f . 

6. Cerithium ftniatum. Tab. xvii. fig. 4. 

A conical elongated shell, with two obtuse, crenulated, tiansrerse 

It ooBMta often or deiai lAeA, and ia addan fiwid peiftet. It 

occurs in immense quantities in the blue day (Na 8), and u fpanqg^ 
distributed in the oi/ster-bed (No. 10), and in the red marl (No* 7). 

6. Cerithium mcianoides. Tab. xvii. fig. 8. 

Twieted, wlioib eonvex, longitudinally wnduhted, tnuuvend^ 

; carime tuberculated. 

This elegant sj)(>( ies is found in the same stratum with the above, 
but is easily distinguislicd by the sharp, tubercular, carinated ridges with 
which it is omameuttKi, and the longitudinal depresiuons between the 
tabevdea. It ■ eonpanrthialy me 

7. Helix ? Tab. xviu. figs. 19, '20. 

The delicate little shell, figured in the plate referred to, was found by 
Col. Uirch, of Bath, in the blue day (No. 8), of Castle-HilL The mouth 
is filled with clay, and the specimen is too fragile to permit its removal ; 
die awftoe ia peribctly amoolh ; the ajaie elevated; die volntkna aie 
three in number. It }ia.s much the a]i{>eHrance of a fresh-water dielL 

8. Cytherea Scutellaria ? (of AVebster). Tub. xxv. fig. 2. 

This foesil is from the blue clay (No. 9), which is almost entirely 
oompoaad of broken bindvea^ apparently of the genera cgtktna and 
cyefas; A peifect enonple ia eioeediii|fr lan^ and I have not yet been 
80 fortunate aa to daeovor one; the ahell wpfeaeiiteil being dw nuwt 
entire of any in my pDeacwion. 

• GMy. 2Wbu. VoL ii. p. 191. t SrHkk Mmmlogy, VvL iv. p. lU. 
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I believe it is this bivalve that Mr. "Webster has dfsif;nated by the 
name of Cytherea scuteliaria. It veiy nearly reti«mbles the " c^thcr^e 
bomb^ df Lainatd^ "des mameB aii|wneuici da gypw*.** 

9> Aapeeieiio£ey»iM^ 

Tbia AeU was also found in the blue day (No. 9), and is remarkable* 
from its hc'inp the only decided iostanoe of a fresb-water sbdl that has 
been discovered in tluit depositf. 

lOL Otttrea. 

The bed, Kol IC^ oonsists prindpally of a broadt flat spedes of oyster, 

presenting nothing peculiar in its form or appearance. Another 8|)ede8 
is sometimes found, in which the upper valve is nearly flat, and the lower 
one very convex; this shell is precisely similar to a spcauien in Mn 
Farldiuon's cabmet, marked ottrea veHeubtmp 
11. Tooth of the Sfjualus mustdus. 

Tliis spe< im(-ii is from the blue day (Na 8), and peiftetly fesemUei 
tbe teeth of the recent hsh. 

Of tbe strata above enumerated, Nos. 8, % 10^ are considefed by 
Pr ofe aa o r Bnckland, as analogous to the plastie day beds of Woolvidi, 
(No8. 7, 8. PI xiii- Geohg. Trmu, ToL ir.) ivhidi conUnn also die same 
species of crithinm and n/r/fts. 

Ko. 4 of Castle Hill, is tlie ash coloured sand of Woolwich, in dimi- 
nished thic^mesB. Tlie AraeciB, No. S, oonreqModstrith the Beading oyster 
bed, whidi « UxNigh inconridei a hl e m thiAnes^ seems constantly to occur 

* Ci'iffraphif Min,'rato<:iquc, p. 276, PL ii. fig. 7. 

t 'I'he foKHit iti <|iu -ii Mi w,is submitted to the of Ifr. O.B» SoWVrb/, who 

favoureil mc willi t)it' liillim int; ol (nervations. 

" The itpecijiieii mhi liave sent iir- lias rvery cliiuiictor of a ci/jnu-, and of bi-ing iK Jrcsfi- 
Valer bi\iiKe. I mouIi!, howf\er, suks^'*' 'he lu-n'-sitv nf I'xtrcmc i-jiulioii in nctiii;; tlie 
8ilraH:i!i from whx ti it wi>» nbtniiu'd. It'frora the j /.i (/in;, it is tl.c lir^l ili;it I 1mv<- seen 
tirit/ci/.j/ from tiiat formation, of a J'n'fh xtvi/n origin; tlir Ih^mU iVnm llu- /.nhil'in inid 
jiltistic day l)ring maiiiif. This .shell, tun, 1m lirn ciuisi'.lrriililr n'sriiitilriiu r t;i mhvu' iVom 
AVoolwich ; as will as to a specie.^ that occurs almndanliy in the stratum ot' n; lan^'.- hctwri n 
the tvsn In Ii v,,iur heda at I leaden hill, in the Isle of \\'i;,'ht." 

I III ii n criit cuininuiiicstion from M. Bronjiuiart, that disrinfjuisheii geologist (iiic-tiuoa 
the prujiiii l^ of this appropriation. He remarks, that in the environs of I'aris, the nihi-a 
vaicularis ul Lamarck u confined to tbe upper, or flinty chalk. It is thcrvibrc probable, that 
A* B»^ii«ii fima hfiliiiy trr ■ iMtiwwit qitf iaa. 
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nmnediately above the dulk; ddioafl^ otffaae miiaiiislinr«beaniiotioed 

in it only at Beading *." 

Between Castle Hill and Seatbrd, a flat alluvial tract intervenes, 
dirough wliich the Ouse flows into the British ClianneL To the ca&t ui' 
tlih manhy plain, the pefpendieular tUpes in ufaidi the Dowm teffminata^ 
arc covered with a cap of fawn coloured and graenish sand, witli rolled 
blocks of dialk, and flint, itebbles. An excavation on the side of the hill, 
near the road leading trom Newhaven to Seaford, exhibits a good section 
of then dqpontfl. lliK foiled pebbki Mid nnd, occupy about Mean 6el 
of tbe npper part of llie bank, and He in a holknr or iMwin of dialk 
rubble ; nnd wherever the chalk is accessible to observation along dik 
margin of the I)own», it is invariably in a broken and ruinous state. 

At Cliiiuting Castle, about half a mile to the east of Seaford, the upper 
part of the diA is compoBod of a bed of and, about fifly feet thiiek. 
Here a stratum of the ferruginous breccia, previously mentioned, is seen 
in situ, lyini; beneath the sand, and immediately uivon the chalk. The 
sand is of a i'uvni colour, passing into olive green ; it a>utains numerous 
irregular veins, and concretions of mammillatcd irooBtone. The pudding- 
atone, or faieoda, is praeisdr similar to tbat of Castle HiU, with which, 
thete can be no doubt, it was once oontinuons. The flints that compose 
it, present the same characters ; some IxMnp rolled, others angular, and 
all of them either of a dark green or yellow colour externally, llie bed 
of bceocia, in some ptaoa^ is neaily feur feet tludL These deposits 
extend eastward dioat half a mile^ and disappear near die Sgnal House ; 
tfaqr dip to the west at an angle of from ICT to S0°. 

Eastward of tliis place, the chalk has only a coverins; of ochraceom 
clay, and vegetable mould, and, with the exception of the blocks of breccia 
at Brixton, &e. previously attnded to, and a few insular patches of olive 
green sand in hollows of the elialk at Piddingh(H<, T am not aware of the 
existence of any other decided examples of the Plastic day, in th ^ south- 
eastern |)urt of Su&sex. 

In the western division of the county, Professor Buckland observed a 
. * JMBm m BaOSuA m tbe Plutk CUy, Gcohg. Tnm. Vol nr. 
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red variety of fhlkic clay, in a small valley, at the village of Binsiead, 
three miles west of .Irundel ; and also on the declivity of the hill by 
vriuch the Binstead and Chichester road descends into ArundeL 

Tlie eountiy anaiid Chidwtter hasa feuadatiflii of did^ 
soil of fine red giBTel, and pebbles, mixed with sand, loHB, and dhalk 
nibble. Furrows and wells in the chalk, filled with thew.materiab* are 
commonly observable in the quarries near that city. 

On the iqppottte ooast of Fraaoa^ atzata oomipondii^ indi tihaae of 
Onde Hil^ and Chimting Castle, occupy the name relative position. 

In the perpendicular cliffs, under the light-houw of St. Maigare^ to 
the west of Dieppe, the following beds occur : — 
1. Chalk. 

S. Sandandaandatonein UiidclMd%oonteaning«oacEBtimof llie 

same substances. 

3. Plastic clay, impure, and containing lignite much charged with 

pyritea. Alao oysters, ccriUiia, Sec both in bedfl^ and ine- 
anlailv diaMininatad. 

4. Alluvium* 

These deposits .M. Brongniart considers as identical with the beds o( 
the Plastic clay formation in many otlier parts of France ; particularly at 
](ar1y» and in die SoiMinnakv when ainiilar otgnks icmaina ocoi^y 
atnta diqpoaed in the «une manner, and klentioal with 

In the preceding sketch of the strata of tlie Plastic clay of Sussex, 
the geologist will immediately recognise the usual ehaneteis of tiiat 
formation, which, " viewed on an extended scales is composed of an 
indefinite nnnibi-r of sand, day, and iM'l)hle beds, irregidarly alternating; 
The distribution of the organic remains, like the alternation of the strata, 
being exceedingly variaUe; sometimes they occupy the cky; at other 
times the sand or pdiUes ; and Toy fiequenCty an aHogether wanting in 
thembodit.'* 

• r. <>f, ssor BuckUnJ on the Plastic Cla/ Psnwrtom, Gmio§. THmi; VflL ir.p. CBK. 

t Ueolagical Tramactimu, VuL iv. loc. cit. 
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f. IILIL LONDON CLAY. 



This fonnation consists chiefly of a dark blue dajt whidi in Mme 
localities includc-s beds of grey limestone and sandstone. 

Both the clay and limestone occur in Sussex ; the former constitutes 
tiie flat maritime district of the south-western part of the county ; the 
latter oonnpoMS gmtft of lodn on die coasL 

BLt'E Cr-AY. 

lllis de{)o»it forms the Une of coast from Worthing to Christchurch 
in Hampdiiie^ extewKng fifom Ae latter plaoe inUmd, by Bingiroodt 

Romsey, and Fareham ; and passing a mile or two south of Clucbe8ter» 
terminates near Worthing, from whence to Brighton, the surface of the 
chalk near the coast, is covered with beds of loam, c)ay, brick earth, 
gravel, &C.* 

In Mane perti of iti coune in Snwa^ it contains an abnndanoe of the 

oiganic remains Ifbr which it is so remarkable. Fmsworth and Stubbin§> 
ton, on the confines of the wunty, have been noticed by Mr. Webster, as 
abounding in fosaii shells. Jiracklesham, near Selsca, is equally pro- 
ductive ; and if I may judge ham the Kbenl oontribatkms of my fHenda^ 
wiU almost rival the oddintedolifi of HadKtelL 

On the coast westward of Selsc a, near Thorney and fincklesham, vast 
quantities of foKsil shells are waslu><l out of tin- ( l.iy and depositeil on the 
•bore, bji' Uie action of the wavc^ purLicuLirly alter severe storms. This 
bed ofdajo^ however, only aeoeiriUe at lovr water, and even then bat 
ftt a veiy dnrt period. 

^Rft^H^pi^ ^SRsbI^jU^ ^^^^^ ^JB^* ^^H^fc 
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Below tlie beach at Eracklcshain, in tlic i)arish of East WiUaaUf^ the 
clay envelo|)es the trunks, rtxit^s, and branches of trees*. 

In tlie second volume of the Geological Transactions, Mr. Webster 
hu emmented the fiMsib discoveved by liim at BadcUwhaiit An 
interesting collection fironi that place, for which I am inddited to the 
kindness of Mr. Hawking has enabled me to add very eonaidenbly to 
their numl>er. 

OaoAMc Remains from tiik i3LUE Clay of Bracklesham. 

1. Trochus agglutnuan. (Lamardc). Fom. Heaa. TaK L flga. 4^ 5-f*. 

2. Scalaria acuta. Min. Conch. Tab. xvi. figs. 4, 5. 

This very elegant shell seldom exceeds 0 7 inch in lenpth. It is 
readily known by the transverse risings on the lower mai]gin of the spire^ 
and its acute, expanded, recurred ribs. 

It is very seldom found in the dift of Hampsbiiffe} Ifc, Hawkins is die 
first who has noticed it in Sussex. 

S. Vohita luctator. Min. Conch. Tab. cxv. fig. 1. 

4. — — bicorona. (Lamarck). Fast, Hunt. fig. 68. 

A specinisn of this species was disoovered bgr Mr. BoOo. It ap^iears 
to be rare at Bfsdrledwa^ aKfaoii|^ very common aft HosdwdL 

5. Pyrula bulbiformis. Foss. Hant. fig. 54. 

6. (murex pi/rux of Urander). Fosx. Ilant. figs. 52, 68. 

7. Ampullaria j}a/u/a. (Lamarck). Foss. Hant. 57, 59. 
& Natioa jnmfii. Mm. Cmdh. Tsb. 

9. Conus dormtor, (Brander). Foss. Ilant. fig. 24. 

10. Ancilla (n rmformis. Min. Conch. Tal). xcix. figs, 1, 2. 
Another species of Ancilla also occiurs, which approaches in some re- 

speets to A. twrrUdbi («f Sovorby); and some mutilated qpecimena m- 
semUe Adfa loplta (of Biander). 

• I am favoured with tliis ai cimtit bv my excellent frii-ad .Jnlin Hawkiiu, Esq. F.R.S. bic. 
of Bignor I'ark. \ idi- liiis " ( )t>s<'rvntionii un the ^.'eulogic al phenomena of Wfllleni SoMU," 
published iti l)iilLi»tt)'s liislory of that division of the county, Vol, ii. 

f Fu»--<ilia IIantoniensi« colU-cta, et in Musieo Hritariiiico deposita, a Guataro Brander, 
Londini 17(J(i. This work i> much urixed by collcctun fur the elegance and fidelity of the 



Digiiizea by GoOgLe 



LONDON CLAY. 



11. Funs kngtnmi. Mil CmuL 'Mt. bdii. 

The specimens in my posseaaion are very small, not exceeding three 
inchefl in length. There can however be no doubt of their belonging to 

tllill|lMM 

12. Sdarimn eanakeulaium. (Luamk). JW Smti. figi; 7* & 

This elegant little shell is about 0*3 inch in diameter. The spire is 
depressed, and deeply umbilicated. Tlie volutions arc subrotund, and 
spirally striated; the strise crenidated; tlie outer margin of the wreaths 
acute; apoCnie nmnd. 

18. Mdank eottettata. (LamaMk). Ru, HmL fig. 97. 

14. sulcata. Min. Conch. Tab. xxxix. 

This is a fine spiral shell, sometimes attaining eight inches or more in 
length, having from thirteen to fifteen whorls. It is spirally striated, and 
hu 8 nilcu% or grooive, between eoA wreath. 

15. Plcurotoma , fragments of an unknown upwifg. 

16. Turritclla inulthidcata. (Lamarck). 

17. conoidea. Min. Condi. Tab. ii. figs. Ip 4. 

18. ■ eiotigata. Min. CooA. lUk fi. fig. 
Pyritotu CMtB of TWrtett* are vefy Aequeut 

19. Muicx »gutu$. Fm. Haul, fifr 18. 
QO. Dontalinm cntalis!* 

These Dentahtes bear a close resemblance to the recent species; but 
iSbm m wne doiibte as to their identity. 

91. CeriHiiuin giganteum. Min. Cmch. Tab. clxxxviii. fig. 2. 

9SL Niminmlitea kemgKku Perftrnmi^ Org. Ran. Vol iu. PL x. fig. 

18. 

These are small, circular, multilocular shells, nearly nDooth, and aUghtly 
conrex on bodi aidea. M. Curier conadeia the Niimmiilitea to be chatac- 
teristic of the lower beds of the Calcaire groma^. « Elks ae trouvent, 
toigoiin dana lea partiea lea pku infi^neurea*." 
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S8b Vencricardia /?//inico.fio. Min. Conch. Tab. !. 

This shell is one of the most elegant of the genus. It is frequently 
four or five inches wide; of an obliquely cordate form, and the surface is 
divided by longitudiml mdd into about twenty hnad flat ooatB. Speei- 
mens from Grignon, sent nw by M. Brongniart, are precisely similar to 
the Sussex shells ; and aie only to be diatiiiguiahed fixun thenit by their 
peculiar whiteness. 

£4. Veaetkatdia aquamotaf (Lamarck). 

55. Sanguinolaiia HelhuM^iii. Mm. GmeL Ttb. diz. 

.V thin, transversely ovate, elongated bivalve^ baviag attliated miftioe; 
The anterior side is much wider llirin the posterioi; 

56. Veneiicanlia acutiauta'/ (Lamarck). 

TluB didl ii 1 mdi trid«b and 0'8 inch loDg^ vriUi flO 
riba ; the inner maigiii dentated. 

27. Pectunculus pulvinatus. 

28. Cardium semigi-nnnlnttun. Min. Couch. Tab. cxliv. 
— — aq)erulum/ of Lamarck. 

29. Chama ^hata. (Bnader.) Fm. Boat, figh 84, Sff. 

The Bracklesbam specimens are much laiger than Brander'a figures; 
but in other respects the resemblance is complete. The upjier valve is 
nearly flat, and marked concentrically by the lines of growth; the lower 
one is conyes, ad deagljr flnNmmd by longitatKMl niki 

50l Chama l(Mw/foM. (Lamnrik). Fm. HmU, fig. 0& 

Thb spedes is snbrotond, the surface marlced with transverse concen> 
trie sulci; the lower valve very convex. It was ftmnd by Mr. Hollo. 

31. Cra.s.satelia lamdlosa. (Lamarck). F<m. Hant. fig. 89. 

And^nt eqoivahrediel^araBimgiilarovrteftniw widinuMMn^ 
tsHMTCSi^ undulating sulci; the antmor do|A pndiieed»aiid angular; 4lie 
margin crenulated ; collected by Mr. Eollo. 

3'^ . Ostrea. A shell of this genus, but too inpeifect to admit of spe- 
cification. 

88. Pdate of a fiah of tfaa ray kind Mwmlilhig gg. 117. FQ»9,Hmt. 
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84. Vflttabt flfaiUL Fom, HmL fig. 109. 

2. SaKOSTONB, or ARENACBO0B LIMlUTONB Or BOONOB. 

The Mikl il ntiw looki of Bognor are tiw rami of a depoat oaee my 
otemhcb and wliidv cfm nitiun tfie manofly of maiik fiitBMd • line of 

low cliflb along the coast ; at present, a few groups of detached rodi^ 
covered by the sea at higli water, arc all that remains, and the period is 
not far distant, when ail traces of it will be swept away by the eocroach- 
memsof Aeoeean. Thekweniioatpntof «lieioolufaadadcgiiqr]iiM> 
fltOMh in some instinces passing into sandstone: the tipper part is wH- 
ccoii<^. The Barn rockf between Selsea and IJognor, the H^nmiccate and 
Street rocks on the west, and Mixtn rocks on the south of Sclsea, ure por- 
tions of the same bed. The fiMrik enrlnaJ in these etata are ne&riy 
fiBiilir to tfiOM whidi eoour m the Londaa di^. 

Then heds eie decidedly analogous to the CaUsairt groggier of Pnis; 
the corretqwndence in their geognoAtic situation, and in the natunt of their 
materials, and organic remains, suffideutly evince their identity*. 

Tlie«adilOMMof a grey odour indining to green; and fuin eoA- 
aidenfafy in hawinwrn and compoaition. The Adlf an fHMnIfy idiile 
and friable, consisting of a soft, calcareous earth, but in a few instances 
occur in a gtwxl state of ])reservation. To my young friend and pupil 
Mr, Bollo^ (nephew ol the kie Dr. Holloa of Woolwich,) 1 am indebted 
fiw the ftUowiiv ipedineM oaOected bp him ia the aii^^ 

ObOAKIC BSKAIlf* OF THE BoOMOB SaVDSfOlfB. 

1. Bofltellaria. 

2. Natica similis ? Min. Condi. Tab. v. 

The specimen figured by Mr. Sowerby is from Bognor, and was col- 
leeted bgr Wm. Bomr, Esq. of Henfidd. 

8. TJngiila tetuaa, Min. Conch. Tab. xix. fig. S. 

A ddiate ainule did], of a hmceolate Som, the aatenor end tnm- 

• Geotcgital 2>— wrfinu. Vol ■. p. «>. 
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cated. It is gt>iienilly of a reddish brown colour, has a glossj aux&oe^ and 
very much resembles a detached scale of a tinh. 

4. Vemieakm Sognorienstt. 

Spiral, last volution much produced* inferior side deeply urabilicate. 

The longest diameter is alwut ()-5 inch; the volutions are fivf or six 
in number; the produced port exceeding in length the longest diameter 
of the shelL 

Hie great length of the atraight poftum of Ihe tube, the hdght of the 

spire, and the depth of the concave or lunbilicated side, appear to be tlie 
distinguishing characters of this spcines. The wreaths are nearly round 
and smooth. It is gregarious, and occurs very abundantly in some parts 
of the aandstone: a blodt in my possesBioii, about fimr indiea aquaie^ con- 
tains nearly twenty spedment lying in relief. 

5. Pyrula . (Murex pi/nis of Hnuulcr.) F-^ss. Tl/mf. figs. 52, 58^ 

A fine ca-st of this species is the only exainpli- hitlicrtu discovered. 

6. Dentalium planum. Mm. Conch. Tab. Ixxix. tig. 1. 

TUb ipeties is aearady an indi long i it ia earvedt and gBBtfy tqp^^ 
the surface is smooth, and the a|iertaie nnind. It ocean in amaU g^wqi^ 
and is evidently gregarious. 

7. Mya intermedia. Min. Conch. Tab. Ixxvi. fig. L < 

The widlih of iluB dieU is equal to twice its length, whidi is seldom 
moce than l-S indi. The anterior side is expanded, and the didl poa- 
sessea a flatness, which Mr. Sowerby considers as characteristic of the 
speciea. The suzfiMse is amootl^ except where it is marked by thelinesof 
increase. 

8. Pinna mofysnftKisa*. (Lamaidt). 

The usual mode in wliich this apedes occurs, is that of casts coveted 
with Uie pea^ ooat of the ahell; yoj nidy, the shell itself remains. 

* Ttdnpadatb dMoibed lijr Ht. FuUiuobs (Orgmic Semeint, Vol UL p. 165) aad ii 
flflMd by Boitii^ (Oryit^graj^ie de Bnu^kt), fig. B. PL xviii. m a Jambotmeau au Pitme 
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The qpedmeng are from foar to five inches km^ the didl very thin, 
and pomning the striated structuxe observable in the noent Kpecies of 
tiie genus. The surface is almost smooth, with the exception of a few in- 
distinct longitudinal ribs, that are decussated bj gentle concentric depres- 
sions formed by the lines of increase. 

^E^^dCC^UfeCtlllS8 ^^yflf^ft^^K^Vtflf^^ ^la^flUDS^PO^^p^ 

This shell it may abundant ; large mMMi of iSbe limestone lieiiig 

almost wliolly composed of it; a slab in my possession, about a foot square, 
contains upwardii of fifty specimens. Considerable variety is observable 
in die Ibim of flie dielli; mne being tnuMvereely, and oAen oiiliquely 
<4M(rrte^ and a few neud^ orineolar. Th^ are flnm 0*5 inch to 1<8 indi 

long, and are marked by numerous loiij^tiulinal strisp, crossed by fine 
trans^'crsc lines ; the marks of increase are distant. The hinge teeth are 
from fourteen to sixteen in number, and the interior of the marg^ is finely 
•anted. 

10. A arnaH tiieuipid tootli of a ipedea of iqiiahu. 

H. Large ramose zoopl^tM; the qpociinem are in too imperfect a 
ftate to be particularized. 

The following shells are enumerated by Mr. Webster, but were not 
observed by Mr. BoDoi 

IS. Calyptraea trw^ifbrmk. Fu$. BuhL igk U 9, 

18. AmpullariajMteiL 

14. Serpula. 

15. Modiola elegant. Min. Conch. Tab. ix. fig. 6. 

16. Oatna 0dUiM. 

17. Tcndo naiMdiii; ■* 
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Br tins term are desigiiatoJ those aceunmlatioiis of sand, clay, gravel, 
rounded flints, and other water-worn materials, that cover the sur&ce of 
the regular fbimatioiMi, and are composed either of the detritus of the 
iqppw portion*: of the st»ta OB iHiidi tiiej 11^^ 
flonfiuedljr mlied tafgvlJiari tumpmbBd fiom distant or more elevated 
it'pions. Tlipse lx?ds are consequently as various as the strata from 
wheuce they are derived, and it is neither possible, nor necessary, to 
eBmaiBWte CTwy dMfcroioa in iSbek appearance^ and com p ontkm. 

As nuKDumieiiti of the lait levolntions that hare iwept over the &oe 
of the earth, their study becomes [wcullarly interesting; for althoiigh 
most of thciii may 1h* regarded as recent dcjx)sitions, when rninpared with 
the Ibmiations previously examined, yet even the latest will be luund to 
exhibit indiqpmtaUe evidenee of a very remote <nigiii. 

The beds nmiaUy comindiended under the general name vtAUmwm 
may he more properly separated into two divisions, viz. : 

1. Dihiriiiiii, consisting of gravel, boulder^ sand, &c produced by 
caiues no longer in action. 

8. .^ffiwiifMi, strictly bo called, oompoKd cf the miid of rivenb deha% 
the gravel of tonents, the effisct of causes vfaidi still continue in 
activity*. 

* It will be conTcnfcirt if gaolcigMto will cmisotit to restrict the tomi Diluvium to the super- 
ficial gruvL-1 beds produced by the but uniM-rsal delUAC} and deu^iatc by the temi AlUmiim, 
those local accumulatioiM that have bonn formed mw thet ]^nod by torrents, and rnnid 
men, the buntiiig of alpine lakea, aad aimilsr nUoor eaimi, whicb opentedailyf and partial^, 
wiUiiB AeapbaeflfonvinioliiawtiaiL" Pnf»» BmiiQiiitOidag.TrmM.yiA.^.^SA. 
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iKutamM mmrnaktiam of eUj, ana, and gwvd, intenniml widi 

broken chalk flinlih an emy ivhere indiacriimintely distributed over the 
snrfiice of the country, and obsoure the outcrops of the regular fornia- 
tiuns. I'hese depositions are evidently coin]X)sed of the ruin of the more 
ancient strata; and in all probabihty hare been produced by that last cor- 
tartrophe, by which tlie Tallies have been cKcarated, and the luUa xaoalded 
into their present form. 

Of these deposits, the detritus of the chalk in a state of calcareous 
loam, broken flints, and gravel, constitute by far the most considerable 
portion; and ao extensive is the destmetion to wiuA tiMt fimuation has 
evidenti^ been ea mu Be d , and ao nnimially aie its niins diatribiiled ofw 
the Weald of Sussex, as to warrant the oondnnaa» that H fiunMrly flB- 
tended very far beyond its present limits. 

On the summits of the Downs, a layer of flints, slightly rolled, appears 
immediately benealih tbe tnxC leatii^ on an inoooridentUe lagwr of dwlk 
rabble. This bed contains rannded masna of dialk» ajMaHiaed oa»> 
bonate of lime, ferruginous breccia, scoriaceous ironstone, a coarse jjrit 
containing anjyular fragments of ([uartz, and flattcntnl oval pebbles of 
druid sandstone. The flints arc more or less broken, have suffered but 
little ftom attritioa, and a» so abundant, as to liMRB a oomtant supply tar 
re|)airing the roads in the south-eastern part of the OOOnfy. TIlia bed 
has clearly been formed by the destruction of the upper portion of the 
chalk ; and it is equally evident, that the cause which produced the ruin 
of the superior strata, was as transient, aa it was powoful; since although 

xx S 
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the chalk in which the flints were imbcxlded has been entirely deatiojed^ 
the latter have sustained but very little injury. 

DeMsending into tlie vallieat aocumulations of chalk rubUe and odm- 
ceona day* aie «gain aeen lying upon the baaaeting edgea of the solid 

strata; and the slopes of the hills are generally composed of similar 
niHtcriaLs. Exampin of this kind occur in almoet every locality of the 
South Downs. 

Hie gravd-pits (as th^ are called) of Baraombe^ axe ]patfe of a ridge of 

broken chalk flints, slightly rolled, resting upon a bed of odiraceous clay. 
The flints are of various shades of yellow, brown, and camelian. Tlie 
colour, which in all probability results ptully from decomposition, and 
partly from an impregnation of metallie <nddBa^ pervades the subatanoe of 
the ffint» but is mvdipalertowaidallio centre dian on iheau Theae 
flints are not reduce<I to the Btale of pcbbleai much leBi of gMvdf but aie 
merely broken, and the sharpness of their angles worn away. 

At Istield, Little Horsted, Barcombe, Wellingham, Sic, the sur&ce of 
the Weald day» Iran sand* aodGieensand, iaooveiedwilihbedaof graivei 
ooBipoaad of nater-wom fieagmauta of sandstone and ironatone^ whidi tn 
some instances arc consolidated into a coarse aggregate, and are evidently 
tho detritus of the upper layers of the Tron and (Ireen sjind fonnations. 
A considerable bed of it occurs in the pari:jh of iiarcombc, near the Anchor; 
at Hamsey, on the estate of the Bev. Goo. ffluffim; and at Wrilingham» 
near the seat of Mr. John Bicknicin. 

At Eingmcr, and Laughtou riui e, a layer of loam and oehraceous clay 
is distributed over the surlisu^ of the Jilue chalk marl, and irequeutly con- 
tains belemnites and odiar ctyude lemaina^ that ham been washed from 
theufiperbedaof thatdeporit. On the aoath aide of the Downsi to the 
nortl^irast of Brighton, beds of loam, marl, and clay, with intcrspcraions of 
gtmvel, constitute a flat nanow tract of country that extends without in- 
temiption to Shoreham. • 

But the moat conaideraMe and important dqpoiit of dikwialdetiitua in 
Sussex, ia that forming the diA at Breton; and vAieh poaseasea ehaiao> 
tera ae rwmifkable, aa to leqnire particnhr notiofe 
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Breton ii aitiutod oa an immeiue aocuinuktion ef wsto^woni ma. 

lerials, which fills up a valley, or hollow, in the chalk. This dilnvnl de> 
IKJsit is bounded on tlie north-west by the South Downs; on the east it 
extendi! to Bottingdea n , and it» there termijiated by the chalk; oa the 
aoath it i* wariwd bj the lei, and ibfina a line of diA fiom 70 to 80 ftel 
high; theMednhita wtiealieetionof^itmfta»aiideiidile w 
tain their nature and po<;ition. 

A verticiil section of the cliffs, nlx)ut half a mile caat (tf fiii^toilf is 
represented in Tab. iv. iig. 1. The lowermost bed is 

1. Hie Upper, or flinty dialk;' irfakh eomtitutet about nz or ei|^t 
feet of the lower part of the cUff, and dipping southward, extends to an 
unknown distance into the sea. The continuation of the chalk behind 
the calcareous bed is marked *^ former cliff" in the sketch; and is in- 
tvodttoed to ihew the relative situation of the maaaes, but without any 
icgnd to {Hopwlioii. 

Z. Bed of fine sand, from three to four lisat. 

3. Sfiinnlc lud, from five to ei^ht feet. 

4. Calcareous bud, formed of the ruin of the chalk strata, with an in- 
tennixtare of day; it is pravinddfy tennel CMmi* rodcf'-'Aam 60 ta 
60 ftett 

The chalk presents its usual characters; and in varioua parti of its 
course is traversed by vertical and obli([ue veins of flint. 

The sa>ul is very fine, varying irom pure white to a hght reddiali 
hnmn coloar. It disappears about a anile to the east of Ba^iA)m» whale 
tha smweediBg deposit lies immediately upon the surfiMsa of the chalk. 

HlO Mngle hed consists of pebbles, formed, like the present beach, of 
broken chalk flints rounded by attrition. It contain.s also water-worn 
blocks of granite, porphyry, slate, hmcstone, and druid sandstone. It oc- 
casionally envelopes masses of broken shells. The iqiperpart of this bed 
is cemented together by calcareous spar, of a li|^t ydlow or amber oolouiv 
fooaingakindof hieccia of a very Singular appearance*. 



A fpedmen of thuminoni is figured in SmserAyf BriM Mineraiogy. 
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The calcareous bed is compowd of broken chalk, with angular flt^g- 
mentfl of flint, imbedded in a cnlcareous mass of a yello^vish colour, con^ 
ttitllting a very hard and coarse conglomerate. It is not stratified, but is 
nflrdjft«aafiuedlieq»of aUimalmter^ It Tuies oonaidenUy in ite 
aHpenuioe and oaaipaa.tiaii, in different parts of its coune. In the in- 
ferior portion of the mass, the chalk is reduced to the state of small 
grains, which gradually l>ecome larger in proportion to their height in the 
cliff; at length fragments of flint appear, and these increase in size and 
number as tliey approadi Ae upper part of tiie bed, of ^vlndi lliejr oon- 
stltute the most considerable portion. These flints are more or less 
broken, and rcscmhic those of our ploughed lands that hare been long 
ex})Osed to the action of the atmosj^ere. 

In some parts of the cliff irregular masses oconr of an extraordinary 
faaidnen; these have been pmidnoed by an infikratioii of oystaUiaed eaiw 
bonate of Ume. Large blocks of this variety may be seen on the shores 
opposite to the Nem Sfait«» wbete they have tm yean veaisted the action 
of the waves. 

This bed also contains water-worn blocks of druid sandstone, and fer- 
ruginous breccia, corresponding in every respect with thoae previously 

noticed in our description of the plastic clay formation. Small nodular 
masses, oomposetl of carbonate of iron in l<'iiticular cryst^als, inters}>ersed 
with brown calcareous spar, have occasionally been found at the depth of 
ten or twelve feet flrom the summit of the cliff*. Hie only organic re- 
mains discovered in tliis (lepo8it an llie bones and teeth of the hon^ 
and of the Asiatic diqihantf; these ooenr but seldom^ and ace moie or las 
water- worn |. 

* I am indebted to Mr. Langridce, of Brighton, for specimens of this substance, dis- 
covered in digging the foundation of a house on l£« east cliff. 

t In the pfMcntmndi (April, laStt, • lam molar tocMfa of tfas Aumi&c ele|ihMit liM 
been discoveiMinLoiKrRodcgaideBi^iiiB««ir5DAatdflq»;b7 

Consul. 

i I have succimena of the teeth by favour of Mr. James Berr^, architect, found in a well 
ISO juia inhQiL at the depth of 46 feet in the Coombt nek, and uninediatehr abofe a bed of 
ihiqgle. 
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The wells in the lower part of the town pass through the calcaieoUB 
bed, shinple, and sand, in siiccession; upon reaching the dialk, sprinjsp of 
good water burht forth, and these are said to be inilueuced by tlie tides*. 

Siidi ai» die kidtiig fiartoMS of tlmn mnarkable bed% in tbie iai- 
mediate vicinity of Bn|^ton ; in their oouibb caatward, townib Bot- 
tingdean, other cbitaeten are <«hihile<i, ubidi we ahall now pmceed to 
examine. 

About a mile to the eaht of lihghton, vertical veiiu of tabular flint 
tisvetae the dialk in an obliqae diieetiont and teminate with the dialk, 

immediately beneath the shingle bed (vide Tab. iv. fig. 2). To avoid 
re|>etition, it may be proper in this plncc to rtniiark, that the veins of 
flint, so numerously distributt'd both horizontally and verticadly tlirough- 
out the chalk, are invariabltf conjitied to that formation, and in mo instance 
whatever appear either in the Mngk hed^ or in the eahareoue bed oAow 
tVf. 'Ilie filiingle bed is perfectly horizontal, and contains bouUen of 
chalk, druid «uid.stonp. and ferruginous breccia. In the Coumbe rock, the 
proportion of chalk is ao great, that tlie cliif at a distance assumes the 
tppeaiance of a rq^ular itntum ; bat upon doaer exanunatimi, it is 
evident that the chalk at some remote potiod has been broken, and dis- 
placed ; and having fallen u|K)n the shingle^ peeviously to the formation 
of the calcareouH bed, has subsequently been covered by that dcjiosit. 
In Tab. iv. fig. ft, the chalk traversed by oblique veins of flint, is seen 



The «mA tat laundeA by ■ttritum, but in other iwpeets hm nfltedl bo mrtmh l 



t nafly m win— n doobji Dnnf bwb nwiMi in no cmcvboqi bbb, ■ no wf/uujyBH 



• Sow irab at T«tiiqr (svflliis Mdw cnHof lintwlndiiie^ 
•MalMflAdMl hfUm tidet waOi ofwfloinw with • imtw ihis St A* tino of^f^ 
wMer, Hid putiauuljrat racina tidn; «hewuig tbat the water In tha duUk conmntartM 
with the eeB.* GmI*. Hwu. YoL iii. p. fm. 

^ Am OfUna hemnc been ezpraaaod (by a sentieman w<l kaowB m the acieniific wtM^ 
dnt die fBnt vetai tnmne not only the ihingle oed, but alao dw oaleweoua depoih; and hm 
heen ftmed "enbeeqiiently to the aeeumliSon of an allnvial bed, bj tfie attritun of aaketod 
water i" and that the dUb at Brighton we to bo regarded ae " two voy dirthiet ohalkAnHi- 
i*r I carefiilly *^gg*»d mTetwalnation of 
appeanaoe to aujppflft mdi an hypothoiii. 



tioiM*;" I carefiilly repeated my etnelnathm of ti>e atntainqaeB&iiimit ooold not diaoom 

any ( 

• Via* AqpoJ tiuUiition Jtumal, No. »,ff.9»t,» teq. PUUifi' Ottlimi, Edit. 188S, p. ICM. 
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fonning the base of the cliff. The shiagle bed succeeds ; and imme- 
diatdy above it^ is a lieapof chalk in a atate of rain ; die latter is invested 
by the caloareotis bed, of which the upper part of the cliff is composed. 
This appearance is curious, but the manner in which it has been prwhiccd 
is easily explained, by a reference to those natural operations that still 
continue in fiill activity on our coasts. Were a bed of calcareous rubUa 
to be defKMnted over the rains of die duUc diA that are scattered along 
lihe sihoic^ a collection of nwterials would be formed, corresponding in 
every respect with those alwve described; and a verticiil section would 
exliibit an appearaucc precisely similar; namely, a stratum of soUd clialk 
at the base ; then a layer of sand and of duni^; and laally, a heap of 
dispkced chalk, surrounded by calcareous diluvium. In oonobmration of 
this opinion, it may also be remarked, that while in general, the variations 
observable in the colour and conijKjsition of liic calcareous l)od, are nearly 
Itorizontal, in the circumstances under discussion, they are no longer 
oonfbrmaUe to the subjacent deposit, but rise over the hoqpa of dulk 
rubble ; as in Tab. iv. iig. 2. These interspeisions of pore dialk are 
frequent in other parta of the bed, but the present enmpile is one of the 
nmrt remarkable. 

Froeeeding eastward, at the distance of two roUes and a half ftom 
Bri{^ton»4]iediff is composed of the Upper cfaaU^ to the exlMit of three 
hundred yards. This remarkable change in the structure of the diiF has 

evidently been occasioned, partly from the destruction of the diluvial 
deposits by Uie inroads of the sea, and partly from a projection of the 
did^ whidi finrned thdr andent boundary; for there jqppears to have 
been but little correspondence in the sinuosities of the ancient and modem 

shores. An abrupt recess marks this alteration in the face of the cliff ; 
and here the calcareous bed rises suddenly to the summit of the chalk, 
over which it is continued in a layer of inconsiderable tliickn^ (vide 
Tabi ▼. Hg, 1). The aUngle bed, viliidi at a dunt dtstanoe to the ivest 
conUiins large masses of dialk, here suffers a remarkable ooillnHStion, and 
is divided by thin seams of sand and fine rubble. At the ciurature of 
the recess^ the shingle diminishes veiy abruptly, and soon entirely dia- 
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Along the face of the chalk, slight tiaoes of it aie here and 
there |>erccptible, and in these sitviations, the vertical flint veins that 
traverse the cli^ inoariahhf jhw Odtitid, and art concealed from vieWf hy 
the uuular patches of shingle. 

The Am of the clidk » raniricdily ercn ; it fa Bo^ 1m^^ 
bat finme a pnedpitoai dope. In the upper part, the chalk is miudi 
tatokeil, and contains two horizontal veins of tabular flint ; the inferior 
lateraore regiiiar. It is particularly necessary ibr the reader to bear 
I Aet tJAoMgh the dH& iriA he l wrii a rt d ttiit teins, (vide TUh. 
flgi 1)» 18 iUjgiler dian the inmiar partiom of the flUn^ bed, it is not 
siivaXeA. perjtendieularly cAotv them ; the cliflf, as before mentioned, forms 
an indined plane, its summit recc<ling considerably from the shore: con- 
sequently a vertical section would cut otf all traces of tlie sliingle*. 

On Ae eastern extremity of the reeeas, die chalk is tr a msed by 
nmnerous veins of marl, but in other respects presents nothing worthy of 
observation. At tlie termination of the chalk, a bold projection of the 
cliff occurs, in which the shingle and calcareous bed appear in their 
usual position and propovtioiMi 

TowaidBKottiiigdean the dift jnoroasa in altitude^ but the odcMweua 
bed diminishes cmisiderably in thickness, and wherever a vertical section 
is exposed, is seen lying U]x»n the shingle, in contact with a sloping 
' bank of broken chalk ; tlie latter being evidently the ruin of the ancient 
ohalk difl^ the ffiati it oontains pnaentiiig no yppemuat of having 
aufl h i ed either from attrition, or exposure. 

To the west of Bottingdcan, the cliffs are chiefly composed of the 
regular chalk strata, containing, as usual, horizontal beds of siliceous 
nodules, and veins of tabular flint Veins of mari are also very numerous, 
and then is <«e of zemariodile extent, triudiflppean beneath the dii^^ 
and extendnig in a honnmtal dineetian to trilUn a diort dfatanee of 

• It was pTofaably from want of attfntion to this circunutanoe, tliAt tiie rci 
wfiter previou^lv alliuUd to, was le<l to adopt dw •pioiMI, ikat tiwdhnigis bsd VI 
between two distiiict bed* of flinty ciuUk. 

o o 
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Kottingdcan, (vide Tab. v. fig. 2), leappesiB on the eaatem bank of the 
landiiig place (vide Tab. v. fig. 3). 

In tliat poKtum of the diA we are now describii^ the ahingle ttx- 
nunsttt as Xfceaented in Qg. S. Tab. v. ; and by a singular coimadence, a 

bed of Ifint nodules commences iiii mediately beneath it, and pursuing a 
horizontal course m the chalk, resembles at a distance a continuation of 
tliat bed. It is scaroely necessary to observe, that this apparent identity 
is a mere iUasion; a bed <it rounded pebbU$ hfing upon the ehslk, oamiot 
leadily be mistaken for a stratum of perfect chalk ftmi^ ttUl oeeupt^Hg the 
cavitii-.i in K/iirli they ucre origiitalli/ formed. 

On the west side of the landing place at liottingdeun, the cUff is low, 
and its upper part occupied by a man of chalk rubble^ analogous in some 
of its duoaetets to the cakareoaa bed, of wUdi it mqr poanfaly be a oon- 
tinuation. It is strongly marked with undulating lineSy of an odinoeous 
yellow colour. The chalk on both sides of the gap is mole or less 
disturbed, and the veinH of tabular Hint are broken and eontorted; this 
is remarkably the ease with those on the nwtem hank (vide fig. S, Tab. t), 
in which the fragments of flint arc detached from each other. The beadl 
near tl>is ])lace contains semitranslucciit i>cl)bles of agate, and chalctxlony, 
of a bluish grey colour. These are collected by visitors, and when cut 
and poiished, are used for braodets and other ornamental purposes : they 
are usually eslkd « JtottMgdbm jmUIw.** 

In concluding this description of the cliffs between Brighton and 
Kottinf^(l(»an, T would observe, in the words of Mr. Webster, " that it is 
inijMKisible to view them, without immediately perceiving that they do 
not owe thirir existenoe to original stiatificatioi^ bat are simply the 
section of an immense heap of firagmenta of chalk, aad ilinta^ mixed wiUi 
clay and sand, the whole having, at some distant period, been subjected 
to the action of water, and deposited upon the solid chalk stratum." 

It would be unjust to dose this article, without acknowledging my 
obligations to Miss Sarah Godle^ of Lewesb far the elegant and aoeurate 
sfcetdies of the stiata, engwrad in Tab. ir. and ▼.; and to Mr. Thomas 
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Hodi^diit of Bri^ttoDt Ibr m intensliiig aoooont of the prindpol 
phenomena above described ; to the kind assistance of this 
whose residence near the spot afforded him t-very fiwilitgr fiw, 
observation, I hold myself partifnilarly indebted. 

Oboahic Rbhaths op trs DiLVTtAt. DcroaiTt. 

It is precssely in de{X)sits of this kind, tiiat is, in diluviiil licds spread 
oiver the sur&oe of plains, or ancnimilatetl in the bottoms of vallies, that 
the BOiuins of qnadntpeda hm beea diaeovcrad in various parta of 
England. In Sussex, howeyor, these remains but very rarely occur ; the 
bones and teeth of the hoM^ and of the fiLephant, betqg the only es- 
amplcs at present known. 

lb. HaiAina inlfanu tlmt aboiit rarfy jms. ainoe^ the bonaa of 
an oleplhant mm di^ up m Bozlon F^ik, near Anmddt but I have been 
iinnhle to obtain any aatiiflwfeoiiy aooount of the drcuautaneei attending 

tlieir discoverv. 

in tlic brick loam at Hove, near Brighton, a liraginent of a bone 
reaembling the batm, and a grinder of a large aia^ weve fbiind at the 
depth of about ax feet; the tooth w» decidedly that of the Aaatie 

elephant. 

In the spring of la.st year, at Peppering, near Arundel, the bones, and 
several grinders of elephants, were fimnd in a bed of gravd, tm the ealate 
of John Dmrett, Esq. of Veppem^ who Idndty ftmmrad me with die 
following remailBi eonoenung them. 

" The remains in question were found in a bc<l of gravelly loam, 
aituated near the foot of the Downs, and reposing upon the clialk, at an 
elevation of about eighty feet above die level of the Aran. Theyweie 
tying veiy nqieificially, the first fragment of bone that attracted our 
notice being scarcely three feet beneath the surface. The specimens col- 
lected consist of a tusk, four grinders, and several fragments of other 
bones, apparently portions of the skull ; the body appeared to lie beneath 
a bank of earth of oooiidenUe tiiidmniiH and could not have been 

oo S 
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removed without much labour. The tusk was lying upon its convex 
part, and notwithstanding every precaution, broke into several pieces, 
upon our attempting to remove it. It mo— mad lour feet and a half 
loni^ and ftam twenfy-^wo to twenly-lbur mdin in cueumfiMnM ; but 
netdier the base nor point were perfect. The largest grinder of the lower 
jaw weighed six jwiinds four ounces ; its upper surface being three inches 
and a half wide, and seven inches long ; one of the molares of the upper 
jaw WM broken in two^ and the pieces detacbed from eadi other." 

Hie grinders and bonaa of the elephant, and hoiM^ oeeur in Hk 
ealcBreous bed at Brighton, as previously mentioned. 

The antlers and bones of the red deer are said to have l)een discovered 
in u IkxI of loam, in sinking a well near the barracks, a mile to the north- 
east of Bi^itoo ; but nuadi ooufidenoe cannot be phoed in the ooneotneaa 
fff titp inlbaaatiflii. 
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I IV. ML ALLUVIUM. 



Umiuib this name aie todadeil, 

1. Marsh land, compowd of blue dvf, nlf^ && pmdnoed by mtxa. 

2. Peiit, and subterranean fonjsts. 

8. Cakareous tufa, deposited bj springs 
4. Suid,aiidfloafliimteddidl%ontiie«oM^aaddiifM 
Theae depontioiM are demSj the eOhofc cf keel cmm ivlndi still 
cMitinue in operation, and ^)pear to have proceeded with but little 
modification) fion the period idien our coatineiitB aaaumed their preaent 
form*. 

IiiSaaM^llieiiianklaiidi(No. l),«likhflraiB tlw flataieaa of Huir 
•arfaoe, hate n aeawe d the pronncial name of " levek," constitute aeranl 

extensive tracts, partially filling up vallies in the older formations. They 
perfectly correspond in the natiu% of their materials, and for the most 
part have a river flowing through them. A description of those of 
I^npea nfll aarva to couny ft comet idea of die wliofei 

Lewes levels, have already been noticed aa. oooatituting a flat 
marshy tract, through v. h\ch the river Ousc winds its way to the British 
ChanneL Tradition, ancient records, and the names of several hamlets 
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situated upon its borders, lead to the opinion, that in distant ages, it 
was coveied either by an mn of die lea, w am inland maiine lake, mbkik 
eictended vip Ae oounfzy br b^^ond the town of Lewea; die rite of the 
cliff being bmled beneatll its waters. During the last century, and 
before the present improved state of the navigation of the Ouse, the 
Icvcb were annually exposed to extensive inundations, Ixom the over- 
flowing of the banln of die rim ; the fAuv and olJi^ 
ialands in the midst of the lake. 

A section of this alluvial deposit exposes, 

1. Pipe clay : the detritus of the chalk marl upon which it 

reposes, ------- 1 foot 

8. Slit, or Uue day, with marine add fiedi water aheOs; 

ftom ■ ....... 5to25feeL 

3. Imptire peat, with trunks of trees, - 5 feet. 

4. Vegetable moidd, l foot. 
Intoipeiriaiis of ^te aand, gravel, and duiUc rabUe^ also oceor m 

Tarioua phoes. 

Tlie pipe clay is sufficiently plastic for the usual purposes to which 
that substance is applied, and is evidently the detritus of the chalk 
marl 

Hie TBriei in tliiekncas ftom three to twenty-4ve^ and in some 

iniTlft«'"*S to dlirty feet. The lower part of the bed contains marine 
shells : the upp<'r, fresh water shells ; but in the intermediate layers, both 
kinds are indiiicriminately mixed togetlier. The shells correspond with 
the recent testaoese of the adjacent river, and aaaj and. I beUeveb «» 
eommoB in other aDnnfll dgpositiong near the coast . I ani- inddiC^ to 
William AVood, Esq. F.R.S. &B. (of the Stmid), Ibr tiie ftUowing deDer^ 
nunation of their characteia. 
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SBEUil 7MM THB SiLT OF LbWBI LsVUA' 



1. Tiirix»«fea. 

i. TdiiM soUdtUa. 

3. Canliiini edule. 

4. Mactra LuterL 



■Fre$A water. 

1. Helix planoMt. (HuMnbu of 
Lamarck). 

8. Helix cornea. (Fbuiorbia cornea 
of Lamarck). 

5. Helix sta<^mlti. (Lymnea of La- 
marek). 

4. Hdix pa/us/ru. 
.5. Utnosa. 

6. putru. 

7. teiilBe«toto. 
a Tinbo/NKliM/iA 

9. Tellina contM. (Cjdn cornea of 
Laouttck). 



The pett oonaistB of die remdni of nuihei, flags, and dw fblii^ of 
varknu'ldiidB of phots that aibet a manbjr adl ; it oeoBBonally oontaiiio 

die trunks of larj^- trees*. 

'I'he alluvial dejKwits above dfsoril>e<!, are dearly of very remote ati- 
tiquit}', a& is evident from the bUj^ieriicial i>ituation in which ancient coins, 
&GL have been finind. On tlie wert ode of Glynd bridge^ a paved Sonian 
causeway was discovered lying about three feet benaadl die tmfi npon a 
l>td of silt twenty feet thick f. And in forming the new road across the 
levels from lianscombe to Ikddingham, a coin of Domitian was found im- 
mediately beneath the turf From these circumstaiioeo we may infer, that 
die fbnnatioii of the lends was anteoedent to the Roman advent; and 
that since that period, they have not received any material "M'twili 

ThQT also affi>rd an inteiesting eicample of -the gradual oonvenian of 

• « In widening the bed of lb* OuM, ttM^ cieh eoolMBiiv • lead of tioilMri won di»> 
f Ab^hwof^iii l wihiii f fWtwMfemiAiiMrit 
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an extensive basin of salt water, into a fresh water lake*, and of the 
tnuintion of the latter into a ncnow rimr« whidi now flows throagh a 
fertile tract formed of the detritus of other strata, brought in remote 
ages from the intetior of the coiintiy» and deponted in a vallejr of the 
chalk formation. 



The omirronoc of largo treos beneath the surface of tlie earth, with 
Uieir leaves, rcMJts, and even iruita, more or less preserved, attracted the 
atlMBtian of philosophan at a veiy eaily period. Tbem nibtamnean 
feceats hare been notified in afanost everjr part of England, and varioua 
conjectures offeretl in explanation of the catastrophes by which they have 
been overwhelmed. The subject has been ably treated by Mr. Parkin- 
son f, to whose work the reader is referred for an interesting account of 
the most remarkable examplea 

The tveea are chiefly oak, hazel, fir, birdi, yew, willow, and ash ; in 
short, almost every kind that is indigenous to this island occasionally 
occurs. The trunks, branches, &c., arc dyed throughout of a deep ebony 
oobur; the trood i» firm and heavy, and sometimee 8ii£Bciently aound 
ftr damestic nae; in Yorluifaiie it is emfdoyed in the eoaetmction of 
houses. Several accumulations of this kind have been discovered on the 
coast of Sussex, occupying km aUnnal tiacti^ that are atill mthj/BBt to 
periodical inundations. 

At Fdpham, near Dognor, on the Sfilh of Oefeoben 1799t a mtanarine 
forest was laid bare by a north-east huiiicane. It t«aa ntnatad abont five 
feet beneath the surface; but neither its thickness nor extent could l)e 
ascertained; notwithstandini^ there can be no doubt, that it pervades the 

• Thi* omdlMion naturally resultH fr<im the. ocrurrrni-n of marine shells in llie lower beds 
unly, aiid of tredl water in the ujipcr, tlic two being intermixed in the inlemiediale layers; 
«inoe the experiments of M. Beaudaiit hare ihcwn, that if fresli wiiter itmlhifwra Ix- sudilenly 
introduced inlo sea water, they die in a very short time ; but if the fresh water is very flr.idmdly 
impregnated with «alt, they will live in il ulieti vf )lie ^trenHlU r>f mm water witiioiit any injury: 
the same experimentK repeated on fre.sh water moUuoca gave uinilar results. \ ide Annai. dc 
Chim, et Phynque, ii. 9&. 

f OrganU Renmm, Vol i. p. 6S, et seq. 
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Fdfdumi Icrvdi prabdily as ftr as die village of fiamham. Laige por- 
tions of ^bn tmnks of trees, and heaim of reeds, oak-leavesi &c, matted 

together, were observed, permeated tlirou^^hont with a Viituminous stain. 
This storm also exposed on the strand, at low water, upwards of forty 
large oak trees, lying with ihdr heads towaid the aoiil]i<«aat The body 
of the largest meaauied four feet in dianteter, the wood mm extremely 

black, and emitted a strong sulphureous smell during combustion. Trees 
of this kind have often l>een observed by the inhabitants of Dognor after 
a north-east storm, and lioubtless, may again be witnessed under similar 
circumstanoes by any curious inquiier*. 

In Pevensfly levels the trunks of large trees have often been observed* 
imbetldcd in a mass of decavcd vegetables. The substratum is an inferior 
peat, with an iiitc rmixture of siind, reposing upon a thick lied of blue al- 
luvial clay, containing marine shells of the same species as those tliat occur 
in Lewes levels. In that division of the naish called Hao Levtk, a sub- 
marine forcift was discovered a few years since. It lies in the westefB 
extremity of Bexhill ]>arish, just al)ove low water mark, adjacent to a 
manor farm of the Didie of Dorset, called Cottden, nearly midway between 
Hastings and Eastbourne. The following description, from an anonymous 
coaes p oaAent, was pub l ished in the Gentleman's Magasine fiw IT—. 

" In this place, there are the remains of SOO or more trees, whidb an 
firmly rooted to the soil, now become sand, and still retain their perpen- 
dicularity, and original position. Some of the trees are four or live leet 
above ths suiftc^ others have been cat down, or ndwr I conjecture worn 
away by the continued flux and reflnx of tiie water. The Bsniificatkm% 
&C. of the roots ju-e very jxjrfect The trees are of the same species as 
those of which our Su.ssex woods arc conipostHl, Ix-ing princi|)ally oak and 
birch. At high water this spot is covered by the sea to the depth of ten 
or twdve Ibet; so tiiat it is evident* that the earth must here have ex. 
penenoed some gnnd eonvulmnf as it Is ******^ ' HipflswMoi "*wfer jupcjHm t 
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drcuinstances, thtt any other tlum marine vegetation ooold thrive or even 

exist there. 

** The adjacent country, inland, is a marsh from which the sea has been 
expelled, and ii now kqit oat trith gieat difficulty, and at a vaat expense, 
ai^ thew is no iroodland neanr lihan fimr milefl^ on die hill "ijiwing 

these levels." 

The marsh calletl the \Visn, near Eastlxjurno, cliicfly consists of peat, 
of the same character as that of Pevensey, containing leaves, nut^ branches 
of tieeab &e.» and die bones of nnninants*: and at Icfidd, in unking the 
well near the pai>er-mill, a bed of similar materials vras passed through ; 
it is neady SO feet thick, and ooitaiiis oakJeaves, nuti^ branches of tiees^ 

S. Calcabiovs xuFAf Diposinn ar spmmos plowing THnouos limb- 

STom wnATA, itc 

The deposition of calcareous eartli from water flowing through beds 
of limestone, is a fact so well known as to require but little comment. 

Springs of this kind occur in many parts of England, juu-ticularly in 
DeibyshiT^ wheie the tnemstatioiiB they fbnn arc generally considered 
as petrifactions, although certainly having no claim to that title; The 
chemical changes which give lise to the phenomena in qoestioa admit of 
an easy explanation. 

At the temperature of 60°, lime is soluble in TOO times its weight of 
water; and if to diis sohition a small portion of osibonie add be acUed, a 
eaifaonate of lime is formed, and predpitated in an insohiMie state f. If 
however the carbonic acid be in such quantity as to siqiersaturate the 
Ume, it is again rendered soluble in water, and it is thus that carbonate 
of lim^ held in solution by an excess of fixed air, not in actual combina- 
tion with the Ume, but oontuned in the water, and acting as a men- 

• In 1817 Thonus Smith. En. F.B.&, dteowndiali^dlBikllMd the Imbm oTa 
ipMinor&if. 

t Ogwife Jwwrfurj VoLL p. TO, 
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atmuii^ ig iMBMnmilyfennd in all wstan. Hmoe it is olmou% lliat a 

deposition of carbonate of lime from water, may be occasioned ritiher 
from an absorption of carbonic ack^ or Drom the loss of that portioii 
which exists in excess. 

The cnly incnuting spring that oocms in Swnex, has its «nirae in tlie 
beds of liinestone of the iron sand formation*. It is situated in a wood 
at Pouncefordf, between Heathfidd and Tiurvva-sh. It forms an incon- 
siderable cascade over a rock of sandstone, and pursuing a tortuous course, 
dc]x>sits carbonate of lime on every extraneous body that lies in its 
channel; converting the nNMiea and odier vegetaUes wiilun ronch of its 
waters, into masses of calcareous tofiu The specimens in my jiossession 
consist of incrustations of mosses, small branches of trees, leaves, &c.: 
some of them arc composed of a porous friable calcareous earth; and 
others of a eompaefc carbonate of lime of a subeiystalline structure, per- 
ftctly resembling tiie tnfieeons depositions of Deifayshim. When ie> 
cently collcctcil, the moss on the surface was green and flourisliini^ and 
had evidently cnntiniunl to vegetate although the loot^ &C. were com- 
pletely imbedded in tlie stone. 

I have not been able to obtdn any of die water tat analysis ; but it is 
eiridentfy poflsessed of very oonsiderable lapidescent powenb Mid mi^ 
doubtless 1)e applied to tlie same ing(Miious puipoaes as die waten of 
Tivoli, aud the batlis of St Phillip, in Tuscany |. 

* The existence of m taoiiiliag Mfriag b Siuia^ wm flnt aade knoim to aw bjr lb. 

Danitl Kin;; of Lewen. 

t Piiuikcefiml ia the name of a fatin in the poMe«^n of Mr. Edward Simes; in patsing 
from Ilt'utlifieUl to fiurwaab, it lici ti> tlie right of the road, and may readily be found by en- 
foirinfj of the keeiier uf tlMtumnike mte. 

^ At the batJia of St. Phillip b Tuacany, a manufactory is eatablithed, where catti of 
medals and bas-rcliefs are formed uf calcareous tufa. The water i* propelled from a coniider- 
mble height into a Urge Tetael, and being intemipted in it* fall by a wooden croaa, i* aeparated 
into a Ana ipny and dailicd againit tlie moulda of the nedaU, which are phced round tlie 
aiidcfl of tite vcawl; hj tlua uaana a a wB e nt impceanuna are produced. Vide Or;g. Rem. VoL I. 
p. 805. 

The waten of the Oun Sbo webrin ••■■■iilenble pro{x>rtioa of Galcareoua carlii. A 
wooden pipe which had tat wi i i fan ban naed fur the cwiveyance of water from dia 
g a]je r-mul at Lewe% had ita faSaiw eoilMl a my compact caibonata of hme, nearly 4M 

fp2 
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4. Sakd akb oomnmnnD mblu <nr vhb coast, &d ' 

Under this head, I shall merely notice the low bank near the entrance of 
Shoreham harbour. Tt is almiit L'O feet high, and consists of clay and 
marl, resting upon a bed of saud tliat contains the remains of shells in 
a very fragile and matOated state; Aey appear to be cf die same spedes 
as those whidi inhabit the a^oimi^ sea*. 



Pbesemt effbctIs or the Oceav. 

Havikg examined the various accumulations of mineral substances that 
are worthy of notioe in the district comprehended in the present volume, 
and described tlie numerous organic remains distributed in the respective 
dqiosits, it nam onfy nanains to inmstigpte tlie natUM of those changes 
whidi aie still pradnoed by that dement^ of tvfaose powenfal sActs we 
have seen sudi unequivocal manifestations. But the present ojicration of 
the sea, seems to be wholly incapable of pnxlucing the important clianges 
that have formerly taken place, and on tlie Sussex coast they are restricted 
to a gmdualt but constant destmetiaa, of the stiata which eompose its 

shoMS. 

The encroachments of the sea along the coast of Sussex, liiuc con- 
tinued incess^mtly. from time immemorial; and when so considerable as to 
have occasioned sudden inundations, or overwhelmed fertile or inhabited 
tncts, have been noticed in our histoneal xeooids. In the " Tamitio 

Eethdastica Anglia et WaUia, aucioritate P. Nicholas, (A.D. 1292), and 

XoTinnim iiiqiii.sitiones in curia sffircaril, (.\ D. 1340), the folloviii^ notices 
occur, of the losses sustained by the action of the sea, between the years 
1200 and 1340 ; a period of only eighty years f. 

• Ob dis loidiaflily of TboMs Snidi, Era. F.IL8. of LandoD. 
t IvwfnwindwilihdiisBoCiceliydieMeTlM^ 
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At Pettt nuAhadofo Hm nihylhsm^i dtt tithes of wUdnrave 

valued at two marks per imnun. 

Ikksham and B^ngtrmnkt lands of which the tithes wen 49>. %fL 

})er annum. 

Thormftt SO acres of arable, and SO aeres of postunige. 

SeliOfe, much arable land. 
Felpham^ 60 acres of land. 

jM'uhlktotu fiO JUTt's. 
Briglithdnntoti, 40 acres. 

AIMngfon, 40 waw. , 

Portslade, 60 acres. 

Lancing, land, the tith<-s of which were 44*. 6dL peramium. 
Siddlesham and iVestwiftheritig, much land. 
Houve, ISO acics. 

Terriiiget ImO, the tithe valued at 6t; 8dL per ammin. 
Bernham, 40 acres. 

/ffaa, 400 acres. 

Brede, ffeaX. part of the marsh cadled Gabberghes. 
Stikktant and CTdisier, knd, the tithes ef which wen vafand «t 40i. 
per annum. 

At Brighton, the inroads of the sea have been very extensive. In the 
year 1665, twenty-two tenements inuh-r the cliff had l)een destroyed* 
among which were twelve sliupa, and tlurec cottage^ w ith land adjoining 
them. At that period, tfaerestill remauwd wider the cUff, 1 18 tenements ; 
and the whole of these were overwhelmed in 170S and 1705. Since that 
time, an ancient fort called the Block House, with tlie Gun garrfai, wall, 
and gates, have been conipk tely swept away, not the shghtest trace of 
their ruins having been jjcrceptibic for the last 50 years*. 

At tim piesent tim^ the whok Ime of ooas^ between the embouchure 
of the Anni» and EnMworthhaifaour» is ▼iaiUy retreatuid^ and the means 



• Lu't Hist. tfUw and Brighton. 
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adopted fior its pnve&tiao, have hitherto been attended with but little 
suooess*. 

The prooeos by which this dertrnetion of the oant is eflhcted, ia mS- 
fidently obvious. By the iooesssnt aetlflii of the waves the dift aie iin- 

deimineil, and nt length fell down, and cover the shore M'ith their ruins. 
The softer j);irts of the strata, as chalk, marl, clay, &c., arc rapidly disin- 
tegrated and washed away ; while the flints, and more solid inattihal^ are 
broken and rounded by the continual a^tation of the water, and form 
those accumulations of sand and peUdea^ that constitute the beadj« and 
which serve, in some situations, to protect the land from farther encroach- 
im-nts. But when the cliffs are entirely composed of sot\ su!)^tatices, their 
destruction is very rapid, unless artificial means arc ciuployed lur their 
protection; and even theses in many instances, are but too frequently 
ineAlectnaL 

* Mkmajf* WMmStmae, Viol.l p. b. 
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XXI. 

CONCLUDING OBSERVATIONS. 



Ik ^ |MMdii^ p^getb ithas been nqr oljeet to coBfty ft genenl ideii 

of the mincralogical structure of Sussex, confining myself, so far aa the 
nature of the enquiry would permit, to a plain statcmtnt of facts; and but 
seldom indulging in hypothetical discuasions. I cannot, however, close 
tfa» Tolume^ willMmt taking a mora extended view ef die auljeet; and, 
briefly noticing the puindpel phenomena that have been submitted to 
our examination, endeavour to pobkt Ottt the geologpcal deductionB that 
result from tlieir investigation. 

The chalk formation has been described as traversing the county in a 
dinetum neariy eaat and weat, extending ftom Beadiy Head, to near 
Hidhniit; from whence it paaaes into Hampshire, and finally into Suixi^ 
and Kent, tenninating in a range of lofty clUfs at Dover; thus fonning a 
.semi-elliptical chain of downs, that encloses an extensive district, comjiosed 
of deposits more ancient than the dbalL On tiw aoodv and southeast, 
these strata are cat off by the British diannd; and the southern mai^in 
of the chalk, is covered by the remains of the tertiary formations of the 
Isle of Wight ba.sin. 

The area included by the chalk, ha-s a range of hills belonging to the 
iron sand in the centre (the Forest Bidgc) ; on each aide of which the 
ooontry gradually descends; the low district on the south-wvst, fonning 
the Weald of Su.s!?ex ; and that on the north-cast, the Weald of Eent 
both being eoniixtsetl of the weald clmj with its beds of shelly limestone. 

In Kent, and Surrey, a range of hilk formed by the ^reen sand, inter- 
venea between the WeaU, and the foot of the Downs; but in the south- 
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eastern part of SiMn^ tins depont 011I7 conatitntes a ridge of inoanaider- 

able elevation. 

Intermediate between the hills of the green sand and the chalk, is 
another valley, formed by the outcrops of the grey and blue chalk marL 

The annexed diapam and aectkm, altluni^ poewamig no pieteii- 
ston to accutaejr of detul, wiDaerve to lender tibia deaaiirtioa move in- 
telligihlft. 




The figurea both in Ae plam and aeedoob lefinr to die aame depoaita; 
tihe aection is in tfaediieciko of elinedimimfromtheaoiiih of Snanr, to 
iJie north of Kent 



JBapkmation of the Plan* and SeeHoiL 
1. Tertiary fixnnatiana; Ilaatieday ofNenhaven. 
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S. S. Chalk, constituting the South Downa of Sntwrr, the SmNijr iiHl^ 
aud the North Downs of Kent. 

5. 9, Gnjr and Bhw dudk nuil ; at "Bxngnm, near Leweib on tiw 
Dorlli of the South Downs; at filetdiingle^ in Sunny, and Foillilone in 

Kent, on the south side of the North Downs. 

4.4. Green sand, and cherty sandstone; at Eastbourne, south of 
Lewes, Ditchling, Haaleiiiere^ &c. in Sussex ; near Godahnin^ Beigat^ 
Nulildd» &e. in Bmtejt FoDailone^andHyihe^ in Kent 

5.5, Weald day, containing Sussex nuirblej Waaldi of Smnj, 
Sussex, and Kent The localities of the limestone in Sussex, are well 
known ; in Suney, it occurs at Bed-bill, near Beigate ; and in Kent, at 
Bethenden. 

€L6L ban aand, nidi bads of fenabe liineatoiie} ftcBunig theoaoAial 
nogs of hills on the boundary line of Keol^ and Soneit 

7. Tilgate limestone, Sec. 

The plan shews the appearance of the strata on the surface, and the 
aanMirhitvliidillie vanooafemiat^^ . 
within the area encircled by the chalk hilk, anan^^ themMhrM mmd 
theoentral mass of Iron sand. Hence in the section from Newhaven to 
the Forest ridge, the deposits form a descending series, antl are inchned 
towards the south ; thus we have 1. the Plastic clay, 2. tiie Chalk, 3. the 
Blue dialk nHud, 4. finB Qum and, 5. tlie Weald cby, and 6. die L»n 
■and. Baft proceeding horn the Forest ridge to Dover, they are pawed 
over in an ascending order, and dip in a contrary direction ; the Iron 
sand being the first, which is succeeded by the Weald day, Green sand, 
Blue chalk marl, and ChalL 

Sudi ia die ymniajiliiBal dialribulMii ct Ae strata in Siuiej, Xsd^ 
andSaaNK;anditiB'irardi]ref lenad^ diat the fomurtifliia on die ojj^ 
posite coast of France, are disposed in a similar manner, appearing like a 
continuation of the English beds. The escarpment of tlie French chalk 
describes a semieiide of about twabe auks iadiu% nuiging anmnd Boi^ 
logne as a osntM; die soodiem eB tto aw ity, on die eoast near Etsple^ 
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oorxesponding with the temuoatiou of the Sussex Downs, at Beachy head; 
tnd the nordiern point at Cahia^ widi tint of the Eentkih liillB^ at Dofcr. 
The induded azea beds of Green and Iron sand, but the greater 

part of the roast is composed of a calcarco-argillaceous formation, wliich 
underUes the sand last mentioned, and is considered by Professor Buckland 
as identical with the Oxford day*. 

TUa ooBiumioe of flie men andent depodta, mthm a aone of dialk 
hills, is a problem exceedingly difficult of solution. From the api>earanoe 
of the s^trata, as shewn in the plan and section, one might be almost le<l to 
suppose that the chalk, at some remote period, was continuous over the 
irbde extent of ooontiy that now fimna the countiei alluded to, and that 
by some unknown ca ta stroiAe the oentzal nam of chalk had been swept 
sway, and the imderlying deposits forced into their present situation. I 
do not, however, mean to insinuate, that such has actually been the case, 
but that the mode in which the strata are disposed presents such an 
appeaxanee ; Sat aldiough (as an CDunent geologistf has temAedy, the 
truncated form of the escarpment of fhe chalk, evidently shews it to have 
Onoe extended much farther than at present, still it would be highly rash 
to aasiune, that at any period it actually Govered the whole space in which 
the in&rior strata are denuded. 

We jhaU now praoeed to talca a nfid dwtcLof the geok^ 
of the leml formations pravioua^ dwcrihfld, that their mort important 
cihaiBcters may be placed in a conspicuous point of view. 

1. The Iron sand (p. 524), requires but a brid' notice. It has been 
ihewn. to oonuBt of Tarioua itnia of sand and amdirtxint^ induding beds 
ofiranitane(p^28),didlyIunad»ieQ[k«>),andooal(p.84). TheUme. 
stone bears a considerable resemblanoe to die upper beds of the Furbeck, 
and is supposed to form the base, uix>n which the iron sand rests ; yet 
there is reason to condude that in some instances (p. SS), these deposits 
aHmMrtft. The shdla andoied in the Bmwtonfl are wholly bivalve; soma 
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resemble a species of Tellina, or Nucula, and others are uufym ei l to 
belong to the genus Cyrenc ; but whether they are of finBlh mtar* cr of 
marine origin, has not been satisfactorily determined. 

The beds of Coal appear to be of very limited extent, and not idcely 
to be niAdentfy pgraduetinre Ar eoonomiMl purpowM; their occurreuoe hi 
audi a tftnation, is, however, highly interesting to the geologist, and 
proTes how mudi the enitanee of a depoiit ni^ dq^end vspoa hwal 
causes. 

Hie organic nmbi mm but few ; traces of lignite or chaired wood 
oceurinthelmnnnd; napmNknis of ftmi^ m the eoal shale; and the 

casts and remains of bivalves, in the limestone. 

2. Tilgate Limestone, Sec. (p. 37). Tlic strata designated by this 
name» are fully described in the body of the work ; in this place it is only 
neeenaiy to recspitnlato the moee haipoitant poinlii Thaaa deposits 
oonsist vtHk&u beds of Hmastone and sandstone, which rqposeoo Bhw 
clay, and correspond in so many particulars with the Pur])cck, that there 
is every reason to conclude they belong to that formation, and form a 
protrusion through the Iron sand by which they are surrounded (vide 
p. 58). They eontahi iSbe tmuSam of fimr or five apedea of vegetshle^ 
bearing a distant resemblanee to noent tniMBl plants; nine or ten kinds 
of univalves and bivalves ; sovend genera and species of fishes ; three 
species of Turtle ; and one or more gigantic animals of tlie lizard tribe, 
besides the bones, teeth. See. of unknown animals, and perfai^ of birds? 

The remains €^ tnrtlea^ fishes, lisardi^ &e. ooeur in the Puifaeck Ume- 
stone, and the latter also oowos p onda m ils diwniflal characters vrilih that 
of Tilgate ; it therefore appears unnecessary to renew the discussion on 
their supposed identity ; and 1 shall only remark, that the fossils collected 
since the Jbmer part of this vohana was wiitteo, serve to oanflrm the 
o|nnKMi ihenm advanoedi 

S. The Weald clay (pw 61), is characterized by the SuKX marble, 
which has commonly l>een supposed to be of fresh water origin, from the 
presumption, that the univalves it contains, are related to the recent 
Hefiz vivipam. Bat if the ohaervatiosis of Mr. G. B. Sowerby (vide 
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p. 67), are correct, (and his opinions on the subject are entitled to eon- 
siderable deff^rence), the hypothesis is untenable, since he beh'eves that 
the shells in question possess neither the form nor structure of fresh 
water didbb but beer « date inifMihhiifir to a species of vmoDB Tmrbo^ 
allied to T. littomu. 

4. The Green sand (p. 69), with its beds and concretions of cherty 
sandstone, exhibits considerable variety, both in colour, and in the nature 
of itii materials ; it is, however, clearly identified with the Chlorite sand of 
WQtdure by ite oigaiib xauSm, eca i htiii g of mote than tmnly kiiida of 
fiisml shells, most of wbieh abo ooeur in tiie nme deposit in Davonshiie 
and Wiltshire (p. 78). In some instances, the sandstone is strongly 
impregnated with bitumen (p. 76) ; in others it contains fragments of 
I>etriiied wood (p. 76)*. 

ff. TbeBlnecaidkmailorGalt (p. 60), is a lemaikaUe diriaion of 
the bhslk ftnnation ; and not always present, yet wherever it 

does occur, maintains a striking uniformity, both in its mineralogical 
chatactos, and organic remains. It contains two or three species of 
Toriiinolia; more than thirty kinds of testaceae^ wMA in most i nsta n cea 
letain thdr aheUy vowtmgi in » faesmtifid state of pnssrfation ; fife 
species of Crustacea ; and the scales, teeth, and vertebne of fishes. Many 
of these fossils are peculiar to this deposit ; namely, Turbinolia Konigii, 
Cirrus plicatuSt BosteUaria carinata, Nautilus inequaHg, Ammonites 
spkndtmt Hamiles oflinMMifK^ Nuoda jMddMlSb Inoeeramns eoMmittiem, 
I. sulcatus. Sic and the crustaoea. 

The " Malin Rock" of western Sussex (p. 84), is evidently a con- 
tinuation of the same bed, but somewhat alteied in its dvucacten by the 
influence of local causes. 

& Tim Gray chaUt marl (p. 99), it OMXtensiTO ivith the «haik» 
appearing throughout the county, on dw inner edge of the escarpment 
of the Downs. Its oigsnio remains aieveiyminenmB: those discovered 

* I hare Utely obtained WTeral examplet of foMil «00<|, from the Blue nurl of FoOaMWl 
and tfaew to dowhr lewmble the tpeeiineM finnd «tW8Ifauriaii(dMcribed atpa,geTQ|| dMit 
it iwtiiiiptMde Ac iMv n7 dw bdoog I* IswKl^ 
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in tfiB vianily of Lewes consist of wood, wiin i ii ae d JnU of the Laidi, ini> 

pressions of leaves, seven kinds of Zoophytes, seTeral species of Echinitcs, 
upwards of fifty species of univalves and bivalves, and the remains of 
fishes, and Crustacea. Of these, the ScaphUet, Turrilitesi Hamite$, and 
the lupposed JtiU, an the inoat remmiableii 

7. The Upper and Loiiw chalk (pp. 189 and 148), form the South 
Downs ; their characters are too well known to require ferthcr notice. 
They contain wood ; impressions of supposed vegetable bodies ; nearly 
thirty different kinds of Zoophytes ; Star fish ; fifteen species of Echinitea ; 
fifty tpmim «f unifahrei and bivdiw { fear species of cnistaoea; eighteen 
or more kinds of fishes ; and the remains of a spedes of Monitor. 

The strata comprised in the precetiing sketch have manifestly, with 
but few exceptions, been formed by gradual deposition at the bottom of 
mnqnlseaes the aoophytes and dislMih having in all piobafaiUty been 
enveloped^ nliile living in their natiTO beds. It is also evident^ diat 
these formations took place at periods sufficiently remote iVom each other, 
to allow of the consolidation of the inferior beds, before the upper ones 
were deposited; the line of separation being always distinctly marked, 
and the inhabitants of eadi ftmialion, essentially difiMng from Aose 
contained in the stnta either above* or below it. 

8. The Tertiar)' formations liavc been described (p. 250), as lying in a 
basin, or hollow of the chalk; hence it is obvious, that the latter must 
have suflKered considerable destruction subsequently to its consolidation ; 
and the iBunense quantity of railed dttlk fiinis that oeeur in Ihn Fkstie 
and London d^j* not only confirms that siqpposition, but also tends to 
pettn that a considerable period must have intervened between the 
dqMMition of the chalk, and that of the strata under consideration. The 
beds comprehended in this division are the Druid sandstone^ Plastic day, 
matA the I<wid<wi di^f and S s ndstonn. 

Hie Druid sandstone (p. 25S), appears to have anciently extended 
over a considerable portion of the English chalk, but now only occurs in the 
State of large boulders, which in most instances lie bare on the sur&ce 
nf the Dosnu. It is supposed that this Mndstpoe did not ftnn a 
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continuous }>ei\*, hut was originally imbedded in sand, like the masses of 
" Whin stone ' in western Siusex (vide p. 71). It is destitute of ofganic 
remains. 

Tlw Plastic day ^ S66)» coDiDste of /vamNU beds of ma^ 

and gravel ; the lowermost constituting a ferruginous tnebdab wludi lies 
immediately on the chalk. Castle hiU, near Newfaaven, and Chimting 
Castle east of Seaford, are the principal localities of these deposits in 
Sussex. This fimnfttioii omtaiiis ahminit^ crystalUnd mliiliste ef lime^ 
surfaiutannd, irood, the impi^^ 

fruit of the Palm? shells of the genera Cerithium, Helix, Mactra, UliifH 
Cytherca, Cyclas, and Ostrca ; a shell which is supposed to be a ftesh 
water bivalve (p. 2G4), and Uie teetli of a species of Shark. 

The analogues of these beds aj^iear on the qpposHeoout near Dieppe, 
where strau of aand, eandstohe^ and Flaptie day, aie aeen lying vqpon tiw 
dialk (p. 266) t- 

The London clay ( p. 267), is confined to the south-western part of 
the county. At firackleahsm it abounds in fossil shells, which exactly 
conespond widi those of Hoidwdl in HamphiM^ and Gngum near 
Parii^: nearly forty species have been d is eoygfed. 

The Limestone constitutes several groups of rocks, near Bognor and 
Seises, (p. 271), and appears to be decidedly analogous to the calcaire 
grmtkf dT Paris. Vt oontdba nearly twenty shells, peoidiar to (imt 
depoBft. 

These Tertiary formations closely correspond with the lower beds of 
the Paris basin, and arc without doubt detached portions of a series of 
strata, deposited under similar circumstances in that excavation of the 
En^ish chalk, tfUdi geologists distingddi bgr the name of the Ide of 
Wight bsan. 

• Phillip^ OuOines, p. 1+. 

t That Great Britain was formerly united to the continent can stareuly be quct tianetl ; 
indeed, as Mr. Phillips obacrrcs, "the many remarkable point'i of ai:rccmcnt bctHctn the 
opposite coasts r,f' 1 ranee and England, render the supnonDnn t M - r. iMjuablc to be ranked 



llMMii,iAidi«MliadMi7dwoa«iMli^BMi." VH> OWhgjW gl—tfiiii, V«L v. p. «. 



among mere bypotheKi ; thdr wpaiation vaa, in 
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H«re then m hacn undcBiibfe pvooA of another depontion of regukr 

stan^ formed by a sea in a state of tranquillity, having l>een bfokan iq> 
and almost annihilated by some siultleri and powerful catastrophe. 

9. The Diluvian accumulatiotu of sand, gravel, clay, pebbles, &c (p. 275) 
pwiwitffiiftntly dirtrilNitod ovw Ae w yfi w e nt llio oountij, sod oon^ 
■oDaUy including the remains of Elephants, and other bnd quadrupedi, 
(p. 1?83), afford also conclusive evidence, that some general irruption of 
water has taken place subsequently to the deposition of the most recent 
of the r^ular strata. 

To the same canae fikewise be aaeiibed, the p e ca ent form and 
appearance of tibe aucftoe of earth, the rounded outlinea of our hills, 
and the vallies, coombes, and sinuosities, by which they are intersected. 
For if there be any one fact tboroughly established by geological in- 

feal^atioM^Hia the dwiiiiiataneeb that our gM» 

at aeoniFentifdj recent period, bgr the witen of n tnonant ddnge*. 

From the facts that have been pieaeated to oiur aotkeb tte ftUowii^ 
inforenoeB naturally arise: 

laf^ That Uie strata compoaoig tiie county of Susaesc, have been 
fenued at diftrent pefiodi^ bjr anooeanve depontunia at the iMrttWH of 

tranquil seas f . 

2dly. That the waters which dei)osited these formations were in- 
habited by shell-fish, zoophytes, fishes, &c., the greater {>art of which were 
not only essentially distinct firom any that are known in a recent state, 
bat numy of tham are coiiffned to oertam dqpoatta. 

8%. That one of theae ftnMtaona (the Ti%ate beda) eontain the n- 

• VMa Owlif't 7Wy ^rte Eertkj ftwahna hf Jmwiiii). p. 171. J6v Ofwijl'^ 
CriHeal EtamiaatioH of the iKnt Prin^Ut of OttHor^ p. 155. Prafimr PfffWimrf mi Ai 
QiarUBaek,^ OtJatkal TVammHmt, Vol y. p. 54*. 

t The klwenee cf «B twe et of Ind anionb m v^etaUct inAeie bed^Joes not h owever 

Speirto wwiMtdis hifciwiCB^thrtthefaniiwp wwwBotdieiifaigilitHiiit. Ttot if we suppoae 
It after the denoriiiMofllw Iron Mnd. tho aw niited, awl the nvfi^ 
eane dolfaediritli vegeMkiH and inhabited by adniab; nay it not he oceaniBcd, that if the ap* 
proach of the next ooaan waa gradnal, tiM advance and ic tfoee ari on or itt wafea night deatny 
aO tnusea of the laad and ita jurodiietiou, before the water covered dw aw&oe to a tiiWriiBil 
JaptiwtoaliaarofthetMiiBdfdiposltisagf tfaeWsaldctot lUaiawkc^DshanfBMla 
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mains of shells, fishes, Palms, arborescent ferns. Turtles, gigantic Lizards, 
and unknown quadrupeds; an assemblage of organic remains, for which it 
is difficult to account, iinkM tre suppose, tliat the bed in which thqr an 
cndond ma depdnted by a mcr, or lake of fieah watoB. 

4#%. That the chalk mbaequently to its consolidation has sufbnd 
extensive destruction ; the upper beds having been swegt wiwajt and eB> 
tensive basina formed on its suifaoe. 

Sthfy. That the eniwv«ti0u» or baaina of the diall^ haro been filled 

bj a aeriea of depoaitiona, poawanig yery diflEbrent diaiaeieia to aagr 
that preceded them ; and whidi in some places (Isle ofWif^aA, Filii^&C;) 
consist of alternations of marine, and fresh water deposits. 

6thiif. That these newer depositions imve also been broken up, and in 
a great meamre dcatn^ed, by an iinqition of water in a irtate of violent 
commotion ; a catastrophe to whose powerful agency the present fbnn 
of the surface of the earth, and the aocumolaiions of beds of giavd, aaad^ 
&c. are to be attributed. 

7thltf. That it is only among these last and newest deposits, the wrecks 
of ancient fbnnaliona, that lite lemaina of the Ekgluait^ Deer, Hoiae^ and 
other land (juadnipeds, have hitherto been disooveied. 

La^tft/, That the present effects of tlie ocean appear to be wholly 
inadequate to produce changes like those which have formerly taken place. 

Honee it ^^pears, that in the lapse of ages, theaeaaltenwtely eiwwi a <iTia a 
on, and retxeats from the land, and the distridi it Ibnnad^ o ea af ki 

become the habitation of terrestrial animals and vegetables ; ^but other 

revolutions succeed, the sea returns to its annent IhxI, and the countries 
firom which it retires, are again fitted for the reception of their former 
inhabitants. 

Thu^ as an elegant writer* has remarked, to discover order and intd- 
ligence in scenes of apparent wildncss and confusion, is the pleasing task 
of the geological enquirer, who recognizes in the changes which are con- 
tinually taking place on the soi&ce of the globe, a series of awfUl but 
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ncoe«ai7 opeimtioiiii> bjr trindi die lniiiicNiy« faeantf* and mtegrity cf the 

universe are maintained and pcrpotuntixl : and which must be regarded^ 
not as symptoms of frailty or dtx-ay, l>ut as wist' provisions of the Supreme 
Cause, to ensure that circle of changes so essential to animal and vegetable 
cxulenee. 

Myiierious round! what skill, what force divine 
DMpMtkdHwqqMvl 



Wer« every falt'rin^ ton^e of ■ra. 

Almighty Father! iileirt in thy prabe. 

Thy works thenuelvcs would HUM ft flanmlmiee, 

EveuindaedqpdnofidtenMriUii 



807 



A Calakgue ^Ae Orgmk Rt ma uu deteribed in this Volume^ to which Generic 
mtdSft^Nmiet kaot keen tqiprtfriated AuAor, 



Zoorarrn. 

Alcvimium pj/rif'ormis. 
Choanite-1, (a new genuc, the 
Mr. Konig). 



nunc <iugge«(«(i 



Hadrepon etntralu. 
HanttpitM, (a new gema). 

MiUerL 

GOtiiL 
(• 

Toicnttndt* 

8pongia ramoM. 
Turbinulia Komgii. 
VflBtnGulite% (a new gonu). 



8poiigB% (ADiwgemubfiinMdbjf^Mr.KaBig)- 



• Bmettia. 
juadranguiarit. 



Eflanrr 



S]i.-it.it,_'li-. ; l;tj)i<. 

— — — rottratus. 



TUTACBA 



biplieatvs. 

■ eatima. 

■ cinchis. 

■ compiamUm. 



AmmonitM naaetiarit. 

peramplus. 

———— Sussciicnsu. 
— — ^— — titbernilatut. 

Woeilgari, 



Belcmriitcs Listeri. 
Cirrus granulaim. 

pertpeetmu. 

HamilM oftrnMlw. 

■ ttt^tioit* 
RosteHariB carinata. 

Parkintoni. 

Sciiphites, costatus. 
Uriaha. 



Troelnii Umearh. 

Tiirriliti's undulatvs. 
Vermicularis Bognoriemit. 
— Sontf bit. 



Ckrfin 



dfcussatum. 



Dionchora obliqua, 
Futukna pj/rifimnis. 

Inootramiu BrvngniaHi. 



■ tmuis. 

■ itnduiatta, 
• rrffMHfl* 



Mucnla 




BBS 
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lirightotuems. AMMiem Ltadtti. 

— — ^— Btfiru 

Terebntala MartUL Fimu. 
— $quamota. AaB? LenoMiuw. 

■ siriatula. R ^i^ I^9CSitHtit* 

Murvna Lfmsientii. 
Salmo Lraencnm. 
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TABLET I. 
Geobgicd OMp ofdM MHlh^nMm pvt of 8MWK. 

TABUBT n. 

Fig. 1. View from a miU, wc"<t of Lcwot, exhiVtituicr it profite of the chalk UHi tD Ibe HmA 
of the town, and the situation of tlic " Rhiei" in the leveU, see page 5M. 

Fig. S. View fruin the ewtein braw of Hoant Hmj, imk of Leircit i h Bw i p g lliegi— ■! 
Cwmof the chalk hilla in the MoUMUlini part of Sdmc 

Flg.& ProlOe of Cliff I]iII%iinrLewm;wTlIione&n. 

TABLET III. 
Fig. 1. Plan oTdie ilntifieotiaa of the county of SoanK. 

The Tilgatc bedii arc not introduoed, as their position wag unknown when thix plate wait 
ongnwd. The "Imatoue in da^ resting on the ferruginous aand, re£era to the Franfield 
Bneohne; but ite litntioii li iaoomei, fiir euhnquent o fc ww al ie M ham ahemi dwt it 
tittmates with the iroii-»and *. 

Fig. 2. Section from L«wes to the Black Boys. Tlie lituation of the limestone near 
Eaaon'l green, b hypothetical ; aee the remark on fig. 1. 

Fig. 8b Section of the iron aend, and limestone bed*, in the pariah of Framfield ; th* aMM 
have not been perforated to • wfficient depth to shew tlieir relative position, p. 32. 

TABLET IV. 

Fig. I. Vertical section of Brigftlon p. tT7. 

l i:; 'J. riiffV e.isl of Brighton, p. 279. 

Fig. S. FiMures in the dudk at Faimer, filled with day, and the detritus of the breccia of 
Ike Flaaik day, p. 151. 



• UMMOBe, iiaulir lo thai of FnmBriit, sud AibbiiiiihiiD, lod *f^'H'rc ibe nmc kiod ef tciiaoae, aiay 
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TABLET 

Fig. 1. Strata liprwwn Brighton and Rottingdeao^ p. SBL 
Fig. X. StnU to the weal of Iiottin{<dean, p. 282. 
TlMhndUnefhMatBotfmdM^piilH: 

TABLET n: 

(The frontispiece). 

Nalural MBliM of the Plastic clay beds at Castle «Mt ttHMmna, f. MT. 
No. I. IXhividin, eoniiating of iMad and pebbln. 

9. Bed of oyster shelb. 

3. Blue clay containing broken biTalTet, chiefly of the genera Cytherra and Ci/rinf. 

4. Blue day, ffn^lowng immBiuB qfnwiritiM of advalTM of the gomu CmtUum i and 

■hariu'teedi. 

8m Rcddiiiti bro»'n marl, containing imlH of didb nd fOgdohln} HO dwifn- 

cimena delineated in Tab. viii. 
6. AMwaliHrftrlnadorlivte. 
7 Bluedqr,iDdUimo9ildiafaalphMe«riiMhfte. 

8. Sand. 

9. Breccia of green sand and pebbles. 

10. Odmoaoua daji ooDtainiqg fydratt and aA$u^pkate of Ahmim. 
IL TkoMuwdtorOofiUlkciflb. 

TABLET VII. 

View of the chalk irit it fTmthrriwi. near Lewea, sbewii^ the dip of tha Lower chalk, 
p.140. FortUsafcelchliBMabledlftAekindnesaofMr. WamnLao. 

TABLET VIII. 

Spedmcna of rtd marl from tiie Fiaatic clay beds at Caatle HH^ contaiBiqg the miaini 
and inpiMiriiMBflf dM foliage of onhnowB vegeUblea, aDiad to dw Jlrfawi onMaKr/ ni 
oiati of alidb of tiM cnm (Mllte. (^dk% and Ohw, p. 

TABLET IX. 

Supposed vegetable bodies from the ChaDc and Chalk Marl. 
Fig. 1. The remains of a winged aeed! in chalk, p. IfiS. 
Figs. 8.18. UnearniarkiBgHmenblingdieftlkiigoofaipoeieaof innus,p. 157. 
Figs. & 6. 9i Vk UnlnoimfiMilkodiMftaMAn dudk, ginirilly nipposadite ho>iho 
Nntim of Hmti or ooBC% p. 108. 
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Bp. 4b & T. & 11. Sappoted— li « nmm «f > ipiiiM tt haeh, ftm Bmqri 
P.10S, 

TABLET X. 

Vlkito of whm duffli^ dflMqg Adr Ibfw llroB Tartii^^ 

TABI-ET XI. 

Two apecimefia of VaotriculitM radiatm, in which the lower part of the funnel-like c«*i^ 
ii gDed with flht; fee apper portioB Iiahg uipiaiii J <>■ the diift, p. ITl. 

TABLET XU. 
'Si§. 1. Annobr flint ibniiied in a Ventriculite. p. 178. 

■dw ndicalpMMHM, p. 171. 

TABLET Xm. 

Fig. 1 . A flint deriving its bm from VentricnHtw nrifflftw, p. 173. 
Fig*. 9.9. 6. Chalk apeoinHM of the itirp^, or infefioi fut of VwNficaUlM nduUm, 
P-IW. 

Fig. 4k A Ventricullte with ihe faMor pottfon eadoHd ■ fini^ eai the apper pert 
eqpowd OB Ae dmlk, p. 17S. 

I!|g.& M i pi i in i l mm— iH rtm ef pert of flie ertnari IntBgumaBt of Ig. f. 

TABLET XIV. 
Specimem of Ventriculites radiatm expanded on the dtaUi, p. 17<i. 

Fig. SL The external aurfiwe. 

TABLET XV. 

Fig. L Choanites jUxuotut, p. 179- 
Fig. a. mAntmim, p. 179> 

Fig. & VoBtrioiltlae BoMCMIe^ p. ITV. 

Hg. 4. Sm'iDn .^f :i f;>=an zoophyte related to A* Alcfwie»p> ICK. 

Ilg, 6. Turbinated jdcjonite, p. 161. 

Fig. & Vontriculitea qmdran^aris, p. 177* 

Fig. 7. Spongoi U^yrtntUncr, p. 166k 

Fig.8.8iIieeoiueBrtor«bniidMdoon]tflNMidMflnlM«faiiBt,p. 168. 
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Fig. 9. SfltooOl S|»i cinien of Sputttrn^ Tfncnsendi, p. lO J. 

Fig. 10. Foa^ Coral, auppoacd tu bclung to (he genu* MUlcpora ; from the chalk marl, 
p. 108. 

Ffg. H. Spongk w n , p. 16fc 

TABLET XVL 

1%. 1. A Belcmnite ftom the clialk at Bri^toi^ pk Ml. 
Figs. S. 4. Mtdrepon etntrtdu, p. I59> 

Figi. S. 12. Entrochite* ; or portion* of tht cohmn of ApioerinileB dUptitm, p. 182. 

Fig. S. Ilamites armatus, p. ISI. 

Fig. 6. Murapitcs MiUtri, thewing the pectoral plate* in situ, p. I8S» 

'Tig. T. Tlw senfluBar depresrioB on the upp«r margin of dw aoapuh in M. JfiNM. 

Fig. 8. The outer surface of flic clavicle of M. MUkri. 
Fig. 9. Clavicle and humenu of M. MiUeri. 

Fig. la OeMididndplniNtoriiavft«^l%pwdulll^BMrLem%|^ 

Fig. II. A gHwp of I ijilih of wlplniiet of iioi^ flam ttw Ltnm chalk, near Lewes» 

p. 140. 

Figs. 13, 14. Detached plates of Manupilet MSItH, p. lU. 
Fig. 15. Marsupites MiUtri, p. 184. 

Fig. 16. Singular fenn of sulj^onl of iroi^ ftom the dndk at Steyning, p. IdSL 
Fig. 17, 18. Silioeowapednwnaof«Zoo|ilqriaofapyitfiitBihap<{,liMnalne^ 
b unloiown, p. 162. 

Fig. 19. Choanitet Ximigii, p. 179. 

Fig. 20. Vertical scrtlfm of the Bame. 

Fig. 21. Transverse section of the same. 

FiffcC^t^M. DiflbtentvimofaapeeiMof LnmillaatpblSO. 

TABLF.T XVII. 

Fig. 1. A species of Cidaris, allied to C. taxatiUtj from the grey cbalk marl, p. 107. 

Ilg. 9. 8iBoeoaa«aat«fGiiarii«aralhrlr»p. 190k 

Fig. 3. CatiiUy melanoidts, from the Fhalie day, p. M8. 

Fig. t. — funatum, p. tijA. 

Figs. .0, 0. Df'tarhcd Hi>cci[nens of tUc univnhx'^ cotitaiiKd in Uie Sniaax a n a i Ma ; and 
describeil hy Mr. Soweibj uader tiw naaie of ViTipaiajlMMrmi, p. 07. 
Fig. 7. A polidied ibibofSai8eziiai1i]a^p.64. 
Fig. 8. Conuliu alixigalerus, p. 1£NX 
Ilg. 9. Spatangus platmt, p. 192. 
FigilO. rartratw^ p. 192: 

F||a.U.14. EcUnildqinc%b«laqgiBgtoCiaarf»<tai^,p.l9l. 
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F^. IS. Spines referable to Ctdariii Keptriferu, p. 19ik 

Fig. IS. Spine of CidarU paptOata, p. liH. 

Fig. 15. Gaoufai tuhrotuiulut, p. I9I. 

Fig. 1& ■ g l kgalenu; the amte rarii^« p. 190. 

1%. IT. RMtvieir of Spatangui rwfraAii. 

tig, 1ft Tht ImW of Conuhu subroturukOt 

F(g. 10. aUqgalent, w. ante. 

1%. Ml ThBlMn oTflg. ft 

Fig. 21. The b«ae of S]iiitaiic-us/i/anu.r, 

Fights; S8. Di&ient view* of a species of Spstaqgiu iirom Brighton; allied to S. 

TARI.r.T XVIII. 

Figi. If Stf ^ 6, 6, 10. Views of rarious specimens of RostcUam ParkinioHi, from die 
didkaM4p.lOft 

Fig. ft Cast of Auricula simtSala, p. 111. 
R|g. 7. Trochua agjrluSinans ' j). 109. 

F{g. 8. Vohitit amhigua, attached to a An^Ot of Ml AsMMMIIC^ pb 10ft 

Ilgi 9. TWhiH, related to T. aggluiinant, p. lOft 

Fig. 11. Caatofa ■pedes otAmpuUaria, p. 111. 

Kg. 12. Cirrus pertpcctivui, p. 194. 

Fig. 13. Poitiioo of an unknovn qjieeiea of Bncduuin, p. 10& 

Figa. 14^ Ift V«mieiibnla Smei^ p. 111. 

Fig. 16. A distorted siierimen of TradniiiMWtRl^pb lift 

Fig. 17. Trochus tituaru, p. lift 

Fligiii 1ft Cft IMftwiil Tiawa of Chwa i^ntmt, p. IQft 

Figs, in, 20. .\ ?p4-r!p? of Helix, from the rLi.st;c clay at Castle lfiD| p.Mft 
Fig. SI. \'iew uf the h&nc and umbilicus of Cirrus ptr$jxctivm. 
Fig. 83. A species of Teredo, p. 807. 
F%.M. VcfaictilaiiaNaifaM«%p.Ill. ^ 

TABLET XIX. 

T1»whiJeofaiefcarilawiiwi««ladiBdibpla>» withtta ««eaf«iwiof<jg>. \t9,S, md 

are frutn the Blue chalk marl, near Lewes. 
Fig. 1. Cast of a species of Pecten or Plagiostoma, p. 1^. 
F^ ft 3. Aurioda mcmmte, fivn An Gaaj chalk Biii^ p. lift 

Fig. 4. Dentalium ttriahm, p. 87. 
Fig. 5. Cast of N'ucula pectinata, p. 94, 
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Figs. 7, 8. Casts of unknown hivalves, p. 96. 

Figs. 10, 11, 12, 14. \ aru>iu> Kpecimens of RosteUaria coriiMte, p. 86. 
F!g. 13. Ampullaria canalieulata, p. 87. 

Fig. 15. The beaked put faQ»UimnrilmttlMoiemami mutKl i k itt,p. 98. 

Fig. 16. Inocenumit tuba/us, p. 98. 

Figs. 17, 18. Belenuiites Luteri, p. 88. 

Fig. 18. iDOoeniuiu a m oa U rieu, p. 95. 

fig.M. AipeeimenorbaeRaBnu, Aewii«dM«Nadta^ 

Fig. 21. Dciitalium cttiptiaim, p. H". 

Fig. The upper lur&ce of Turbinulia JKm^^p. 8Bi 

Fig. Ml Vnfaly «r Briemitw licm, p. 88. 

Fig. View of the ba»c of Turbinolia Konigii, p. 85. 

Fig. £5. Cut of tlie interior of Dentalium elliptieum, p. 87. 

Figi. 96, 27. Nucula ovata, p. 91. 

Fig. S8. An unknown qpeoe* of Dentaluun, p. 87. 

figs. 99, 80. Hualtcs attemalut, p. 98. 

Figs. 31, 32. Probably a »pccie8 of Natica, p. 87. 

Fig. 88. Cut of • speciee of Am? or NucuUt 

Bg. 9k Amfcnh hrnnirtif, ^ 110. 

T.\BLET XX. 

Fig. 1. Nautilus eUgans, from the Grey chalk marl at Middleham, p. 1 12. 

TABLET XXI. 

Nautili, and Ammonite^ from the chalk, and chalk marl, near Lewes. 
Figa. 1, 4^ 8. Casta of Nautilus elegant, in a young ittli^ p. lUL 
Flgi. 8, 5, 7. Varieties of Ammonites variant, p. 115. 
Fig. 3. Ammonites planut, from the Blue marl, p. 9IX 
Fig. 6. Ammonites Jalaihis, p. 117. 

S. Cottated varie^ of Ammonitca MmUUi, p. US. 
Fig. 10. Ammoaitea SuuexieiuU, p. 114. 

Fi)5. II. lautiis, from the Blue marl, p. 91. 

Fig. 12. A portion of Ammonites Jakatus, shewing the ambit, p. 1 18. 

Fig. 18. VitigmmAidAmuuiSlt»tflmiim^f,m. 

Figs. 14, 15. Nautilua inrqualis, p. 88. 

Fig. 16. Ammonites WooUgari, p. 197. 

Fig. 17. A cast of A. ^fawlrm, p. 89. 

Fig. 18. Aamonltaa amalm, p. 118. 
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TABLET XZn. 

Ammonite*, and Smphitei, frcni Ae chdk Mid «Uk Mb4i Mtt LmNI> 
Fig. 1. Anunoniles ManieUi, p. 113. 
Kg. 9. - LewniMiii, p. 199. 

Fig«. 3. 4. 9, U, 13. Various ■p««iaHM«r8ap]iilM*MKp lis. 

Fig. 6. Ammonite* catinut, p. 198. 

Fi^. (). biplicatvs, from the Blue marl, p. 91. 

Fig. 7. WmUgmitmk*joia%Mm,^Vin. 

Figs. 8, 12. Scaphitee eimtaim, pi. im. 
Fig. 10. Ammonitea calima, p. 198. 

Iiii.l4kl& DiieKiUTMWiofapjmtouseaMof the inner volute 
p^llft 

E%.10. SMiiMorscMtarScipUlHifrte. 

TABLET XXm. 

HunitrR, ami TurrilUrR, from tho c]ulkMdlB<llt«ieiniQr«f LmM. 

Figk 1, Uamitea plieatili*, p. 121. 

Elg.a. ^newoTAeftlieeaowilraetiiKafteeqptehHHrftearwM^p^ 

I^g. 4. Ilamites armatus, from the grey marl it HnHCjJT. 

Fig. 5. Fragment of a large iiomite, p. 1X1. 

I|pu41b7. HaaiteefteciiMUin',pklM. 

Flgi. 8, 13. Portiona of Hamitea ottmiliflil^p^ WL 

Fig- 9. Hamitea ellipiicus, p. 12S. 

Figs. 10, 11. Hamitea aitematut, p. 122. 

Fig. 12. HuDileaMtanMdntt/ ftom the Bine wmAt p. 98. 

Figa. H 1«L TorOim wmMMh^ p. Ifk 

E%.U. (HM^piLHb 

TABLET mV. 
TurrilitM from the Grey chalk marl, Mtr Lwnfc 
F%8.1,4»& TnniltoeeBiMM^p. US. 

l^ew of die baae of ■ wreeth af TrniBhae ftrf>rwih>n >• Mfc 

Fg. 3. A viiri. ty . if T. luh'-ratlatus, p. 124 

1%. & PenpectiTe riew of a apectmen of T. tibemlatiti. 

lift T. TNnfBlei h^mtdttwit ftns MMdH udB { fliporf4g Ae dtaeHcn tf Ae rfplran- 

p. 124. 

Fig. 8. A vciy fine specimen of Turnlites ttneUatm, from Hemeey, ahewiqg the rounded 
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TABLET XXV. 

F%. 1. Dimokota tt Bfu, p. WflL 

Fia;. 2. Cytherea <mrrhiri(if from the RHtie d^, p. 

V\\^. 3. Cardium (kcmsatwn, p. 196. 

Fin 4. Ostrea, p. 206. 

ilg. 5. Vcflust Eugm tri ei ^, p. ItS. 

Vig.9. Ptoelen; tlw apMiet unknowB, fk MS. 

fSp. 7, 8, 12. Different views of TeNfanhlh i»WiMil, fiOB Hnm^i fi ISl. 
ti§, 9> Pecten tripUcata, p. 1£8. 
FIf . IOl quinqueeoUa^ p. 148> 

Fig. 11. BedveH, p. 127. 

Fig. 13. Lower jaw of Eaox LemetienA, in • young state, p. 838. 
Vif.I4b PMtaaidw^cdesaikMiaHpbMS. 
fig; IS. PliigioMnMlMsilaiilMiii^p.«M. 

TABLET XXVL 
Figbl,4k9. FlaelaB«f(MikpL«A 

Fif??, 9, I 'i PlafrioRtoma Hoperi, p. 804. 

lMg9. 5, t), 11. Terebrutula subplicata, p. 911. 

Fi;;. 7. Pe«ten, from Hanuey marl pi^ p. U9. 

Figi. & tt. Pectan Ibmhiom, p. 148, 

Fig. 10. Fhglottama spinosa, p. SOS. 

Fig. 12. Dianchor;i chli-pia, p. S06. 

Figa. \i, XQ, 17. Plicatula jpmoM, p. 

Fig>14. Lowwvalwof FlBelaBfiinqiMMiMICfpiMl. 

Fig. 18. Plagioatoma? atpera, p. 129. 

fig. 19. Inner aurface of tlie flat valve of pecten quinquetottata, p. 901. 

Ilg. Ml Partf jm'iigiw i cw W fl , p> MOl. 

Ilgwtl. IiuwrniiiMaofdiefla^«v«dli«fieMnl*«b«fDinMlim 

TABLET -XXm 

Fig. 1. Ino ew m ug Lamarckii, p. S14. 

Fig. « Wdisteri, p. 216. 

Ftg. 8. Variety of I. n^ittoides, p. 215. 
Fig. 4. Fragment of the hinge of I, CMirHP<S18b 
Fig. 5. Iiwfwramaa Urialta, p. 817. 
. Q. — _ MdUUa^ p, SIT. 
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Fig. 7. SOiccwaMlirf mi l ton! fa the Jwl an InHB i w i fcy pwiMwl 

•ninu^ p. 818. 

Vff' & booBimi Bmigiiitttti f» M4b 

Fig. 9. , the species not dataahed, p. fl7. 

Fig. 10. ^— ~ laha, p. 216. 
1%. XI.. Cr^f. US. 

TABLET XXVni. 

F^. 1. boeammu Cmkri, p. fIS. 

Fig. 8. mytiUMdri, p. 9 15. 

Ftg. 8. — , probcbl/ m variety of I. Bm^piiartit p. Xli. 

lig; 4. Upper nl «Bd«r «d«« «rL CMrr4 pk MS. 

TABLET XXIX. 

Rcfluim of Tsrious ipcdM of GnutMe*. 
ligi. 1, 4. Chelate liaiid-ckw of AMMiu Leaekii, p. 221 . 
ftgiS. CMtofthedMinofoipaaiworC«wMr,p.S)es. 
F(g.9. Clwhtelind-clmrof»ipedc«orOmear,p.MS. 

Fig. 5. A block of dialk, containing part of a claw, l«g, and scTeral ilrtac ht d 'iy>ine«, of 
AMtMemLtackiii in the upper part of thk fpednun die leiuuns of • fiah an imbedded, p. 
The toagaa of Aah I < wei fa u h, p. 

The following are from tho Blue chalk marl, near Lewes. 
F1g«. 7, 8, 14. A KiJet-ica of Caiicer allied to tiie genua arcama, p. 96. 
FigK. 9, 10. A species belonging to the ftai^ CfaytfJir, p. 9T. 
Figa. 1 1, 12. A ipeciea otElyia, p. 97. 
Figa. la, IS, 16. Spedes of Corslet, p>. 97. 

TABLET XXX. 

F%. 1. The tail and part of the abdcmien of Aataciu LtacAii, p. gsa. 
E%. f: The two dichle lMB*«bim oT A. XmhM^ p. ttL 

TABLET XXZL 

Fig. I. On the left of this ipecimen is a portiea of ih* AoMS of Aetecw liottu, and on 
dw ri^t, a daw deprind of one of ita piaoei% p. Mt 
Wlg,9. OMtofAatlKn«xofA£«Hein,p.tS9; 
tig. ;!. Tlif> thorax of ilic siime, flattened by compression. 
Tig. 4. The moat perfect spedmen of Aatacus Leaekii hitherto diico?ered. 
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a. The head. 
ft.<Ili»llHins. 

c. Onp of the long setaceous arvtoiinte. 

d. The squamous peduncle of the tame. 

r. One of the •nterior legs, wHh Hi didac^plai 
/ The hud4kw% ud {inocn. 



TABLET XXXM. 



Teeth of Tarioua kinds of fishes from the AiSk. f'nnrHlHI, BMvLtMli 
Fig. 1. Tooth of Squ&lua conuAiau, p. 
Figs.2,3, 5, 6,9. 11. Teedi afSqaduaMiiiii^ p. s£iG. 



Figs. 17, XI, S7. Teeth of an unknown fiab, allied to the geam Diodon, p. 8S1. 
Toolhflf*iiieeiM«f 8qinliiihp,Sfr. 



Fig. 1. Tooth of an ammal of the Lixard tribe, p. M8> 
Figs. 2, S, 4. Teeth of Eeox Lumeuenm, p. 288. 
Figs. 5, G. Spines of a species of Balintes, p. MOl 

7. Toothof ■mmknowii flih, p. 8S8. 
I1g.8. TooA wwwI^gftBtoehiiitcf AMtMewlywi. 

Fig. 9. Tooth of .1 Fjicric's of Stjualus. p. St7. 

Fig. 10. Vertebra of a ^>ecies of i>4ualu% p. 9XS. 

Bl^ 11. FHt<ifdwvil«»efaipedHafBriiiM%fbaM. 

V|g. It. The head of Salmo f./'j^tiettsu, p. 238. 

Ilgi 18. A poatcrior dorsal vertebra of the Fossil Monitor of Maeetricht, p. 



Figs. 1. S. Seeks of an unknown fish, p. 837. 

Fig. X. A Mde «idi iti praea* ^muhnmak, p. Off. 

Fig. 4. Leg of an unknown cnutaeeona ■■■'~'| p> tM> 

Fig. 6. Loiengc.a)uiped scales, p. 937. 

Fig. 6. A deUched scale of Sahno Jme rfairf^ .p. S37. 

Fig. 7. Part ofthe head of Andat leaciifmNkiritii the toagaan^^ 

Fig.a AporiioBor^daiiiBlfaaralUh,aliadtiidieBifala%fum. 

I%.9. IkagMBHtcf « daw of A H a c i M L mMl , § Mm mi Iff cofw rfnB^ f>> M. 
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ti^ lA laperfect specimeii of a fish from Hamacy, p. 133. 

I1f.ll. ftttof the body of Munroa Lmedmat, eihihiring tn>CM of « fin^ p, iSSU 

TABLET XXXV. 

8 | i wi i i i iiM of Zens Lntesietuit, in chalk. 
Fig. 1. Part of the body, exhibitiiig lereral vertebne and riba. 

Fig. f . Thu spedmen ia the counterpart of the foanl 1 1 jiiWweHllI It XXX VL k 
•Iwin the iMl llM taiHiiatkii of tiM lower jwv. an^ 

TABLET XXXVI. 

The mo<it prrfrct example of Zeus />CDmVnni1ii|lHM0 dUcoveredi ItMUUlifeiCof 
opcfcuk branchial ia, the dorsal, and anal fin, and dw Irit P- ''M. 

TABLET XXX Vn. 

Aiaaqpedmaaorifasbody of Auat XaMMRiu. 

a. The anterior dortal &i. 

b. The posterior dorsal fin. 

c. Oneoftfae ventral fim, nidi; i^tlOL 

TABLET XXXVUL 



I of Amia Lewe$iensis, exhibiting itliBtWMi italNtnMk P- ML 

a. The inferior margin of the orbit. 

b. The maxUhe, with two teeth in the upper jaw. 

c The immwipw of eae of the opewula bnmdiieia. 

c.e.«k Tba i 



TABLET XXXDL 
A dorsal fin, Of wifcn «f afchefcdtoflie gcaw BdfalMk Aqm Ae Upper diellt, i 

Lewes, p. 

TABLET XL. 
fig. L The body of Salmo Leweattmt, p. 835. 

^ ftii Jied to Aa'pilhuib p. m 

TABLET XLL 

fl^L Tl» Iwnr jwr, certririm twehe tecA, ef Bm L matmt t , p. MT. 
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Fig. S. Front view of the anterior teeth of the above. 

Vig. S. Two pocteiior caudal vertcbnc of the Fossil Monitor ef Maatriekl, p. Mi 

TABLET XLII. 

TItt lomrjMr, (coataini^g twdm (actli)> inciaor teeth, one of the veftefan» end a hone of 



vudie iatantkn of the Andior to ham anifioined a ajateeut^ 
ileacrilied in din vohuM^ trfA ctfioM lofcwuoea t» odior woAa, «d sBil of ajmonymea; 

hut he lias been [iil M to aliiiniloii Hii iliiii | |n , 1iiiin|| bIiwiIj ■iniTffd l iiil dw liwlte eaa%Mnl 

him by hi* publaher. 
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ActiniiE recent, obaenrations on, 
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89 Asteria, or star fish, remaina of, 
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118 Balanut, fowfl valve of, 

IIS Baliates, description of, 

117 . fossil spine of, 
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199 Barracouta, fossil teeth of the, 
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136 Beddingham, chalk pit at, 

2QQ Beechwood Green, sand of, 

90 Belemnites Listen, 
129 inchalk, 

^ BezhiIl,co«lof, 

T T 



m 

92 

115. 
191 

54 
2138 
lfl2 
232 

U 

ai 
a 
stl 

9& 
188 
IM 
110 

SSQ 

228 
222 
230 

<a& 

55 

ifil 
lia 

25 
88 
SQl 

as 



'oogle 



822 



INDEX, 











Bituminous Mndstone of Chilley, 




Cerithium giganteum. 


869 


Blue chalk marl, ... 
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• • nulanoides. 


2133 


sections of, 


81 


Cidaris, fossil species of, 


102 


organic remains of, 


85 


eoroUaris, - • 


190 


Bognor rocks, and sandstone. 


m 


Konigii, - - 


139 


fossils of, 


2U 


papiUcUa, 


189 


Bones fossil, ... 




saxatilis, - 




Bracklcsham, fossils of. 


am 


Cirrus plicatus. 


Sfi 


Breccia, ferruginous, - 253. 2fi£ 


— ptrtpectivut. 


194 


Brighton chalk pits, ... 


Uil 


— — — deprestus, 


IfliS 


clifli, 


276 


granulatus, 


Iflfi 


Broyle, strata of the, 


ti2 


Clay, plastic, ... 


25G 


Buccinum, in the grey marl. 


IPS 


London, ... 


2B2 


Buckland, Professor, tabular arrangement 




sUtc, in marl. 


109 


of. - ... 




weald, ... 


Gl 






Clayton clialk pit, 




Calcareous bed of Brighton, 
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Cliff hUls, .... 


la 


— ^— — tufa, ... 




Cliffs at Brighton, 


1*8 


Cancer in chalk, ... 


22a 


Rottingdean, 


981 


Cas^ Hill, near Newhaven, section of. 


2S1 


Dieppe, . . 


266 


Cardium asperulum. 


22Q 


near Seaford, 


2fii 


■ — ■ decuuatum, 


126 


Coal of Newick Park, and Bcxhill, 
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— — — semigranulatum. 


270 


Coins in flints, ... 


Ltr 


Chalcedony, - - 


153 


in alluvial deposits, 


287 


Chalk, .... 


1^ 


Concluding observations, . 


295 




29 


Cooksbridge, strata of. 


as 


lower, - 13£L 123. 


190 


Conus dormitor, ... 


2G8 


marl, • - 80. 99 


Conulus iMogalerm, 


19Q 


upper. 


14a 


— — mlgarit, . - 


191 


Chama plicata, ... 


22a 


tubrolundus, 


191 


lameUosa, ... 


22Q 


Conybeare, Rev. W., observations of. 


918 


Chilley, bituminous sandstone of. 


2£ 


Corystids, fossil species of. 


92 


Chiltington, strata of. 


&» 


Crassatella lameUoia, 


m 


Chimting Castle, ... 


gfis 


Creation, Mosaic account oC considered. 


1 


Choanites, definition of. 


123 


Crocodile, fossil teetli of. 




— — Jlextuxusy - - 


179 


gangetic, fossil teeth of. 




Konigii, ... 


129 


bones o^ - . 


fiQ 


subroiundus, 


179 


Crustacea of the blue marl. 


9fi 


Chlorite aand, - 




chalk. 


22Q 


Cerithiumyiino/im, ... 
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Cr}'«talUzed carbomUc of fime, 


lit 


— qtiaiti, 


L&3 


Cuckmere river. 


\& 


CucuUca, foasil tpecie* of, 


la 


Cytherea laUeUaria, 




Cjrrcne, Bpeciet of. 


264 


Danny, sandstone of. 


14 


Dentalium, fouil apecies of. 


72 


ttriattm, 


81 


eUiptkum, 


81 


— entalis. 


aa 


— — planum. 


27g 


Dion^hora UUa, 


22Q 




SQfi 


Dickwinia, foixil ipecies of, 


42 


Dieppe, strata west of. 


866 


Diodon, foasil teeth of. 


sai 


Diluvium, ... 


215 


organic renains of, 




Ditchling, atrstA at, - 


15 


Dolium, foasil species of, 


Iflfi 


Dorsal iln of Balistes, 


m. 


Downs of Sussex, 




Druid sandstone, 


352 


Eastbourne, strata at. 


99 


Ek:hinites of the chalk. 


188 


grey marl, - 


- Ifil 


Echinital spines. 


iS& 


Echino-spatangua cardiformU, 


im 


radiahu, 


Loa 


Echinocorys sctUatus, 


191 


Elephant, fossil remains of. 


288 


Encrinttcs, ... 


. 181 


Esox LnDattmit, 


■ m. 


Essay, preliminary, 


1 


Etyus, foasil species of. 


91 


EuphorbiK, fossil apedes of, 


1&. 



Falmcr chalk.ptt, - 

druid sandstone at, 

Felpham, submarine forest at, 
Fern, arborescent, fossil remains of, 
Fbhcs fossil, in sandstone, 
in blue marl,. 

in grey marl, - 

• • in chalk, 

scales of^ in chalk, • 

Fish, lower jaw of, in chalk, 
Fiatulana pyriformit, 
Fletching, strata at, 
Flint, formation of, 

analysis of. 

Flints, cylindrical bodies in, 
Forest ridge, 

subterranean, 

— submarine, - 
Formations above the chalk, 

aecondary, of Sosaez, 

tertiary, 

Fusus longtnut, 

Oanectic crocodile, fossil teeth of, 
Garial, supposed foasil teeth of. 
Geographical description of Sussex, 
Geological structure of S«isaex, 
Green sand formation. 
Grey chalk marl, 

Hamites of the blue mari, 
Hamitea eUtematut, 

atimuatui, 

armaha, 

baailoida, 

— — tUiptieut, 

intoTnediut, 

marinais, 

plicatilit, 
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Hamaey, grey marl of, * - UtQ 

Helix, fo«8il «pecie« of, - - 863 

Hone, fo«»U remains of, - - 284 

Hydrate of alumine, • • - S&& 

Ichthyolites in chalk, - • 22A 

Incrusting apring at Poimceford, - ^1 

Inoccramus Brongniarti, • - 211 

. coneentricta, - - 85 

Cripsii, - - - 133 

— — — Cuvieri, - - 212 

Lamarckii, - - 214 

lotus, . - - 21fi 

— nytiUoida, - - 21i 

paraaitical bodies in the shells 

of. - . - . m 

striatvs, • - 817 

. sulcaim, - - 25 

tenuis, - - 132 

.. ■ tmduUUus, • ' SM 

fVOsten, - - 21fi 

Iron sand, - . - - 84 

stone, . . - - 28 

pyrites - - IML 155 

— works at Ashbumham, - 28 

Isle ofWight, basin of, • - 251 

Juli of the Urch, fossil remains of, US. U& 

Lacertte, foasil teeth and bones of, 4S 

Laughton Place, fossils of, - -82 

Leaves, impressions of, in limestone, 4A 

mail, - IQfi 

plastic clay, SOS 

Leucosiadsr, fossil species of, - - 2S 

Lewes, situation of, • • - IS 

Levels, - - 19. 101. 286 

Limestone in blue clay, - - SQ 

Limestone of TUgate Forest, • 21 

LingulatmiiM, ... ^21 



Little Horsted, strata of» - -25 
Lixard, foasil species of, - • 
London clay, ... 267 

, organic remains of, - 2138 

Lunulites, .... ]g|) 
LyeU, Charles, Esq., fossils collected by, 69 

Afadrepora Mn/ro/u, . . 15ft 

Madreporito, compound, - - Ififl 
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